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VI. Observations on the diurnal changes in the position of the 
horizontal needle, under a reduced directive power, at Port 
Bowen, 1 825. By Lieutenant Henry Foster, R. N. F. R. S. 
Communicated January is, 1826. 

A he daily variation of the horizontal needle is a subject 
which has, for nearly a century, attracted the attention of 
several accurate observers, whose object was principally 
limited to determining the hour of the day, when its amount 
was the greatest, and the times of the needle's successive 
easterly and westerly motions. 

From these observations, however, it could not be ascer- 
tained whether the cause of this daily variation proceeded 
from an actual change in the direction of the magnetic axis 
of the earth, or whether it arose from some foreign force,, 
acting transversely on the needle, impelling it out of its 
natural direction. To submit this question to the test of 
observation, Mr. Barlow, in 1823, undertook a set of expe- 
riments on the daily variation of a horizontal needle nearly 
neutralized by the application of artificial magnets ; under an 
idea, that if the daily variation proceeded from an actual 
change in the direction of the earth's magnetism, the needle 
in this case, as when in its natural state, would merely take 
up its new direction without any increase of amount ; but if 
it proceeded from a foreign force acting transversely upon 
it, the needle now having less intensity of direction than 
when in its natural state, it would yield more easily to this 
transverse force and give a larger expression, which would 

mdcccxxvi. * S 



iso Lieut. Foster's observations on the diurnal changes 

serve to mark with more precision than heretofore, all the 
circumstances of this daily change. On trial, the amount 
was found to be very considerably increased ; and he, still in 
pursuit of the same object, now undertook to ascertain the 
direction which the daily variation impressed upon the needle, 
when balanced at different azimuths ; which was easily done 
by a slight adjustment of the magnets ; and in this way he 
found that in two positions of the needle, viz. when its 
north end was directed either to N 16° W, or S 16 E, no 
daily variation, or a very little took place, and that on one 
side of this line, the needle passed in one direction, and on 
the other side in an opposite one. 

In the memoir which the Author published relative to 
these experiments, he expresses a wish that some other 
persons would pursue this enquiry; and as the parts in 
which we were likely to winter in the recent voyage of dis- 
covery under Captain Parry, seemed highly favourable for 
the purpose, I determined to avail myself of this circum- 
stance, and to make a regular set of such observations. 

With respect to the daily variation, it was soon found, as 
was expected, that the needle being nearly neutralized by 
the great amount of dip, no artificial means would be neces- 
sary for increasing its amount : all the observations, there- 
fore, on this head, were made with the needles suspended in 
their natural state, and the following are entirely devoted to 
the second object, viz. of determining the direction which 
the needle takes in consequence of the daily variation when 
directed to different points of the compass, and to ascertain 
the line of no daily variation, or at least that line in which 
the motion is a minimum. 



in the position of the horizontal needle t &c, 1 si 

Mr. Christie, in pursuing the experiments above referred 
to, and in those on the effects of temperature on magnets, 
had made use of an instrument admirably suited to such 
purpose ; and he very obligingly superintended the construc- 
tion of one somewhat similar for my use ; a description and 
drawing of which he has given in his paper on the effects of 
temperature on magnets, published in the Phil. Trans, for 1825. 

In these experiments, the apparatus was frozen to three 
firm stone supports, erected in a house built of snow, having 
the top covered with canvas; the zero on the compass- 
box was made to coincide with the direction of the needle 
at 6 h A.M., that being, although somewhat arbitrarily con- 
sidered (from the mean of the preceding month's obser- 
vations on the daily variation), the magnetic meridian. The 
needle used was made of clock spring, very delicate and 
light, in length 4,5 inches, its greatest breadth at the centre 
was 0,45 inches, and its extremities terminated in sharp 
points ; the pivot on which it rested was also repolished pre- 
vious to the commencement of the observations. 

Having considerably reduced the directive power of this 
needle in its natural direction, by the action of two bar mag- 
nets, placed in the magnetic meridian, and in the same hori- 
zontal plane with it ; I began on the 14th of February to 
register the amount of the daily change at stated intervals 
throughout the twenty-four hours, the Officers of the ship 
kindly assisting me, by taking the observations at the times 
of my attendance to other duties. The states of the two 
thermometers placed upon the instrument, were also noted 
at the time of every observation ; and to preserve the inten- 
sity of the magnets from being affected by any sudden change 



lga Lieut, Foster's observations on the diurnal changes 

of temperature, produced by the approach of the observer, 
or other causes, they were thickly covered with snow after 
every adjustment. 

During that part of the day when the needles suspended 
with floss silk indicated westerly variation, the direction of 
this needle is marked towards the right hand, when the north 
end passes to the right hand of a person standing outside of the 
compass-box, and facing the north end of the needle ; and to the 
left, when it passes towards the left hand. 

In the following details is given a short description of the 
adjustment of the magnets to the needle, at the commence- 
ment of the observations in each position of its north end ; 
and also the time in Which it performed one vibration when 
nnder their influence, as well as the ratios in which the di- 
rective force was reduced by them ; but it must be remem- 
bered, that these ratios are mere approximations, since the 
directive force was always so much diminished, that a suf- 
ficient number of vibrations could not be counted, to estimate 
the duration Of one with the required exactness. In the an- 
nexed tables every phenomena, such as halos, aurora borealis, 
winds, state Of the Weather, and position of the moon, are 
inserted ; together with such remarks, as suggested them- 
selves at the time of observation. There is also inserted in 
italics in the column Of remarks ; max. easterly and westerly 
variation, opposite the hours at which they respectively took 
place by the suspended needle No. 2, in order to define the 
time of the day when the motion of this needle was towards 
the right, or left hand, as above described. And to point 
out the times of maximum westerly and easterly deflections 
of this needle, the signs + and — are prefixed to the hours 
of observation when they respectively happened. 
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North end of Needle to the North. 


The magnets being placed to the north and south of the needle, with their axes coinciding with the 
magnetic meridian, the north magnet had its north pole, and the south magnet its south pole, directed 
towards the needle, at the distance of 31,5 inches from the centre of the compass-box. In this posi- 


tion of the magnets, the needle made one vibration in 15 seconds, so that the directive force was 


reduced in the ratio of 0,14 to 1 nearly. 


Date. 


Mean Time 
of Obser- 
vation, 


A.M. 

or 
P.M. 


Reading of 

north end of 

Needle. 


Temp. 
Faliren'. 


Direction of 

north end of 

needle during 

westerly daily 

variation. 


Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 


Winds. 


Weather. 


Remarks, &c. 


Instr. 


1825. 

Feb. 14th 


h. m. 

30 

1 OO 
2 OO 

2 25 

6 35 
6 40 

6 45 

7 00 
7 42 
7 52 

10 00 

10 10 

11 00 

n 17 


A.M. 


N 3° 20 E 

4 50 

5 OO 

5 00 



—19 
-19 
—19 
—19 

— 20 
— 20 
— 20 
—20 
— 20 
1—20 

20 

—20 

20 

20 


........ 

-6 

a 

• • S • • 

JZ 
*a 

bt) 


m. s. 


Calm 


Hazy 


Aurora faint. 
Aurora not Vis. 
Max. easterly 
variation. 








.*.*•.»• 


N. Fresh 


Ditto 

Cloudy to 
the east- 
ward 

Clear and 
fine 


5 00 
4 3° 
3 4° 
1 30 
North 
N 3 00 W 


•.«..... 


N. Light 


4 30 

5 3o 
8 00 
8 20 




11 32 

11 47 

Noon 

32 


P.M. 


8 20 

8 40 

8 40 

9 00 


20 

20 

—20 
— 20 


V 














35 
37 

40 
+ 42 

' 5 

1 23 




10 00 
10 30 

10 5s 

11 00 
n 00 
11 00 


— 20 

— 20 
— 20 
t-2o 
— 20 
21 






NE Fresh 

NNW 


Squally 
Moderate 


Max. westerly 
•variation. 




2 00 




11 00 


21 














2 20 




ii 00 


—21 














2 32 




10 30 


21 














2 45 




10 00 


21 














8 10 
8 20 




20 
N 2 5 E 


21 

— 21 














9 33 
1° 35 
1° 37 

10 52 

11 2 




2 50 

8 50 

10 20 

10 40 

10 10 


—23 
— 22^ 

22| 

—23 
—23 






Ditto 


Ditto 


Max. easterly 
variation. 


t 


u 30 
ii 52 




10 10 
10 00 


—23 
—23 
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Lieut. Foster's observations on the diurnal changes 



North End of Needle to the North. 



Date. 



Mean Time 
of Obser- 
vation. 



A.M. 

or 
P.M. 



Reading of 

north end of 

Needle. 



Temp. 
Fahren 1 . 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c 



1835. 

Feb. 15th 



m. 
2* 

00 

5° 
00 

10' 

16 
30 



A. M* 



655 

7 00 

7 5 

7 10 

7 12 
• 7 15 

10 7 

10 35 

11 00 
11 10 
11 3° 
11 50 

» 55 

o 10 



Feb. 1 6th 



7 50 

8 00 

9 00 

9 2 
9 37 

10 17 

n 3 6 

Midn' 
o 45 



50 

57 
00 

3 

7 

10 

25 
30 



Nio 00 E 
10 00 
10 00 

12 5 

13 20 

13 3° 
13 30 



North 

N 3 00W 

6 00 

8 20 

11 00 

12 00 



P.M. 



A.M. 



10 50 

10 30 

10 00 

9 30 

9 3o 

9 3o 

10 00 

10 00 

10 20 

10 20 

10 20 

10 30 

10 00 

9 3o 
9 00 
8 30 



N 



00 

3° 
40 
30 E 
20 

3° 
10 

30 



11 00 

11 40 

12 15 

»3 5 

13 30 

13 4° 
»3 5° 
13 00 
12 00 



-24 
—26 
—26 
—26 
—26 
—26 
—26 

—24 
—24 
—24 
—24 
—24 
—24 

—24 

—24 

—24 

—24 

—24 

—24 

—24 

—23 

—23 
—23 

—23 

—23 
—25 

—26 

—26 

—25 
—25 

-25 
—25 

—25 
—25 

—25 
—25 

—25 
—25 

—25 
—25 

—25 
—25 

—25 

—25 



m. 9. 



NNW 
Squally 



Hazy 



NNW 

Fresh 

North 



Hazy 



•a 
e 

J3 

■M 

u 

•3 



18 5,2 

18 1,5 
17 51,8 

«7 S°»S 



>7 43.7 
18 00,7 



17 4 io 

17 4°»8 



17 55»8 



Max. westerly 
variation. 



Easterly 
Light 



Ditto 



Fine clear 



Max. easterly 
variation. 



The north end of the needle was now directed to the south ; but as observations were afterwards 
made with the north end of the needle to the north, they are given in this place, to preserve uniformity 
in the arrangement. 



in the position of the horizontal needle, &c. 



135 



North end of Needle to the North. 


At this time the magnets placed north and south of the needle, had their axes inclined to the magnetic 


meridian at an angle of 22 degrees, and the distance of their nearest ends from the centre of the needle 


was 32,95 inches. The time in which the needle now performed one vibration, was 10,24 seconds, and 


the directive force reduced in the ratio of 0,325 to 1. 










Temp. 
Falirent. 


Direction of 












Mean lime 


A.M. 


Reading of 


north end of 


Time that a ho- 




. 




Date. 


of Obser- 
vation. 


or 
P.M. 


north end of 
Needle. 


needle during 
westerly daily 


rizontal needle 
took to make 


Winds. 


Weather. 


Remarks, &c. 












Instr. 


variation. 


60 vibrations. 








1825. 


h. m. 




/ 







m. s. 








Apr. 15th 


I 20 

I 30 


A.M. 


N 2 30 E 

2 40 


— IO 

— IO 






18 7,8 


NEbyN 


Squally 
hazy low 










I 50 




2 40 


— IO 








down 






2 15 

3 00 

4 00 

2 ,0 




2 00 

N 30 W 

1 20 

4 00 


— IO 

-lof 

—II 

—II 






18 11,8 
18 11,9 
18 10,5 
18 0,8 












, 


• "O • ♦ 




6 00 




4 30 


—12 


• • eg • « 


18 0,4 










6 50 




8 20 


—12 


•C 












8 00 




8 30 


—12 




"»7 55 












9 30 


II 


• . ** . . 


18 2,8 










9 4 




9 3° 


—II 




"7 59 










10 5 




9 5o 


— 9 


••• • O * * 


18 4,8 










11 00 

+ Noon 


P.M. 


10 20 
10 40 


— 7 

— 7 




18 0,5 
«7 42.7 






Max. -westerly var. 
This needle was fre- 


- 


• • • * 


NE mod. 


Hazy 




30 


8 00 


— 5 




• • • • 






with drift 


quently observed to vi- 




1 00 




6 30 


~ 5 




• ♦ • • 


l 7 47»5 






brate in very small arcs, 




1 3° 




6 30 


— 5 




~? 








as it proceeded to the 




— 2 00 




2 10 


— 5 

— 5 

— 5 




t* 


17 52 






eastward from its Max. 




2 30 
a 45 




2 10 

5 00 










westerly position ; as well 
as in its progress again 
to the westward, from 2" 




3 00 




5 »o 


— 5 






18 1,2 


Max. easterly var. 


to 6>> P. M. It is also 




4 3o 




9 00 


— 6 




18 11 


Squally 
with drift 




worthy of remark that 




5 5 

i ss 

6 57 

7 52 
9 7 

10 5 

—n 4 

Midn' 

5 10 

6 00 
6 20 




9 5o 
10 20 


— 7 

— 8 




• • ♦ • 

• • • ♦ 


18 8,5 

18 8,2 




during the same interval, 
the intensity of the hori- 
zontal needle was ob- 






9 10 


— 8 










served to be very change- 


Apr. 1 6th 


A.M. 


8 40 
8 25 
8 00 
7 20 
6 50 

6 50 
N 8 50W 

5 4o 

7 3o 


— 8 

— 9 

— 9 
— 10 

— IO 
— IO 

—II 

— IO 

— 9 r 






'8 7.5 
18 0,4 
18 8,7 
18 8,5 
18 10,5 
18 9 , 3 

»8 7,7 
18 39,1 


Lt.breeze 
from N. 

Easterly 
light 


Fine wea. 
Clear and 
fine 


able, and the action of 
the suspended needles 
very irregular. 

Max. westerly var. 
happen" 1 at 2»A.M. 














" 1 '* 




7 00 

8 00 




10 10 
10 40 


-8} 




18 30,6 
18 31,2 










9 »S 




10 25 


— 2 





18 52 










10 10 
+ 10 15 




12 00 
12 5 


— I 

— I 


•s 

" r£ " 


1 8 25,6 










io 30 




12 5 


— I 














11 10 
11 32 




9 3o 
9 20 


+ I 

+ I 






18 16,8 














58 

1 25 
I 30 


P.M. 


7 40 
7 10 
6 30 


+ 2 

+ 4 

+ 4 






17 57.5 

18 10,8 
















* 57 




6 10 


+ 41 














3 00 




3 20 


+ 5 














4 00 




3 30 


+ 5 














s 15 




7 10 


+ S* 




1 8 2 A. A. 1 








* w *T'T 1 


1 
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Lieut. Foster's vbservations on the diutnal changes 



North end of Needle to the ttorth. 



Date. 



Meau Time 
of Obser- 
vation. 



1825. 

Apr. 1 6th 



Apr. 17th 



fa. m. 

6 OO 

7 00 

8 00 

9 00 

9 3° 
10 10 

10 30 

11 10 



— ii 
1 



55 
5 



2 


5z 


3 


10 


4 


5 


5 





5 30 


6 


00 


6 


3° 


7 


00 


> Jo 


9 


00 


9 4° 


10 


00 


10 


30 


11 


00 


n 


3° 


+Noon 


1 


5 


1 


30 


2 


2 


9 30 


10 


00 


id 


3° 


11 


00 


11 


30 


Midn* 



A.M. 

or 
P.M. 



P*M. 



A.M 



Reading of 

north end of 

Needle. 



N 



P.M. 



10W 
id 

50 

40 

30 
30 
30 

5 

00 

30 
10 

30 
20 



,7 39. . 
8 20 

6 20 

7 30 

8 00 
8 30 
8 40 
8 40 

11 3° 

12 30 

13 30 

13 3o 
15 20 

17 3o 

12 50 

8 00 

5 00 

7 00 

6 10 
6 00 
5 40 

4 3o 

North 



Temp. 

Fahren'. 



Instr. 



+ A 

Zero 

— 1 

— 3 

— 4 

— 4 
-4i 
-41 

= 1 

— 6 

— 7 

— 7 

— 7 

= ? 

— 6 
-5 
—.5 

— 5 
+ °* 



Direction of 
north end of 

needle during 

westerly daily 

variation. 



Time that a Ik* 

rizontal needle 

took Co make 

60 vibrations. 



<r •.«.«. ■ 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 



2 

3 

3h 
4 ; 
6 

6f 
7- 

I 

3f 

3 

4 

5 

5 

5 



■a 

c 

4-t 

■a 



■5 



r 



m. s. 
18 19,6 

19.3 

»7>5 
20,9 



18 
18 
18 



18 33.5 

18 37 
1 8 36,7 
.1.8 40,7 
.1.8 43.3 

18 44,2 

18 54,2 
18 27,5 

18 37»5 

• * • » "• » 

18 39 

18 44.5 
1 8 49,5 



Winds. 



18 32,0 
18 23,5 

l8 20,0 

l8 46,0 



Calm 



Weather. 



Clear and 
fine 



Easterly 
light 



Remarks, &c. 



Max. easterly 
variation. 



Calm 



Clear fine 

weather, 



Max. westerly 
variation. 



Max. easterly 
variation. 



in the position of the horizontal needle, &c. 
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North end of Needle to the South. 

In this case, the adjustment of the magnets was the same as in the preceding observations on the 14th 
of February, with this exception, viz. that their ends nearest to the needle were 27 inches from the 
centre of the compass-box ; the needle under these circumstances making 1 vibration in 14 seconds, 
and the directive force reduced in the ratio of 0,154 to 1. 



Date. 



Mean Time 
of Obser- 
vation. 



1825. 

Feb. 17th 



A. M. 

or 
P.M. 



h. m. 

o 20 

45 

1 OO 



4 40 

i 5 ° 



7 
9 
9 
10 



40 

00 

37 

7 



10 30 

11 10 
11 20 

Noon. 
o 45 



20 

30 
40 

45 

00 

12 

3° 

45 
00 

5 

20 
12 

00 

35 
8 10 
8 30 



00 
3° 
50 



10 00 
10 10 

10 30 

11 00 
11 30 
Midn* 



A.M. 



P M 



Heading of 

north end of 

Needle. 



S 5 20 E 
5 4° 

S 40 



40 
40 
40 
40 
40 
30 
30 
3° 
30 
20 
40 
20 
00 
00 



5 

5 

5 

5 

5 

5 

5 

5 

S 

5 

3 

3 

3 

x 

o 50 

o 40 

0>20 

South 

O 20 W 

40 

1 00 
I 00 
I 00 
o 50 
o 40 

40 

1 40 £ 

2 30 

50 

00 

10 
6 00 
6 20 

20 

20 
6 40 
6 40 



2 
3 
4 



6 
6 



Temp. 

Fahren', 



Instr. 



Direction of 

north end of 

needle during 

westerly daily 

variation. 



— 22 
—22 
—22 

-—22 

— 2 3j 
—23 

22 

— 22 

-2IJ 
—21 

21 

-2IJ 

-2. j 

—21 
—21 

21 

—21 

—20 
—20 
—20 

20 

20 

—20 

20 

20 

—20 
— 21 

-2IJ 
—22 

-"J 
-2Ij 
— 22 
— 22 

22 

—22 
—22 

22 

— 22 
— 22 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



TO • • 

M 



J5 



o 



m, s. 

• ■••••• * 

>7 S2»5 

17 56,4 

»7 59.5 
>7 55 
>7 54»3 

17 52 



17 5°'S 

18 1 

17 57»8 



'7 5>»7 



17 5°>8 



»7 47>* 
17 5M- 
17 50 



17 47»3 

17 50 
«7 5 2 >S 



Winds. 



NNW 
Light 



Calm 



North 
Light 



North Fresh 



Weather. 



Hazy 
weather 



Hazy 
weather 



Hazy to 

the eastward 
Clearover 
head and 

to the 
westward 



Hazy 



Remarks, &c. 



Max. easterly 
variation. 



Max. westerly 
variation. 



Aurora faint 

to the N. E. 

by compass. 
Aurora not 

visible at 

8.30. 



MDCCCXXVI. 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the South. 



Date. 



1825. 
|Feb. 1 8th 



Feb. 19th 




Direction of 
north end of 
net die during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 

took to make 
60 vibrations. 



-a 

a 



.. j .. 



o 
o 



»•••«••*• 



»7 55»9 



17 S7>3 

17 56,8 

17 5 8 >8 

18 4,2 
18 4,3 
18 2,0 

»7 59.3 

18 00,0 

1.7 52,2 

17 49,6 

17 49,2 

17 5°»5 

»7 5M 

»7 54>5 



•7 53>* 
17 56 

17 S4»8 



'7 54»2 
18 



18 


».5 


18 


QO 


18 


OO 


18 


12 


17 


59.8 


18 


00,7 



Winds. 



NNE 
Light 



NNE 
Light 



NE Light 



Calm 



Northerly 
Light 



NNE Lt. 



Calm 



Weather. 



Clear 



Clear 



Fine and 
Clear 



Hazy,low 
to the west* 



Clear and 
fine 



Fine wea. 

Clear 
Hazy 



Remarks, otc 



Max. easterly 
variation. 



Max. westerly 
variation. 



Needle nearly 
stationary, 
from o n 30"' 
P.M. until 
o h 30™ A. M. 
on the 19th. 



Max. easterly 
variation took 
place at 5 h 3 ,d . 



in the position of the horizontal needle, &c. 
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North end of Needle to the South. 


Date. 


Mean 
Time of 
Obser- 
vation. 


A. M. 

or 
P.M. 


Reading of 

north end of 

Needle. 


Temp. 
Fahren*. 


Direction of 

north end of 

needle during 

westerly daily 

variation. 


Time tbat a ho- 
rizontal needle 
took to make 
60 vibrations. 


Winds. 


Weather. 


Remarks, &c. 


Iastr. 


1825. 
Feb. 19th 

Feb. 20th 


h. m. 

7 40 

7 50 

8 00 

9 3° 
10 00 

10 30 

11 30 
Noon 

10 
20 
30 

45 

1 00 

1 30 

2 00 
+ 2 30 

2 50 

3 30 

4 00 

5 00 

6 5 

7 3 
7 45 
9 10 

9 3°. 
10 00 

10 30 
it 00 

11 40 
Mid'. 

35 

1 00 
1 10 

1 30 

2 00 

2 IO 

2 30 
2 40 

2 50 

— 3 OO 

3 30 

4 OO 

6 3 

7 3 
7 45 
9 00 

9 45 
9 55 

10 20 

11 36 


A.M. 
P.M. 

A.M. 


< 

S 4 00 E 

3 4° 
3 40 
3 40 
3 20 

3 15 
3 10 

2 55 

2 50 

S 30 W 

1 00 
1 10 
1 10 
1 10 
1 20 
t 30 
1 30 
1 30 
1 20 
1 20 

1 3° 
1 10 
1 00 
I 20 
1 00 
30 
South 
S 30 E 

40 

1 00 
I 20 

1 30 

2 00 
2 20 
2 40 

2 50 

3 00 
3 00 
3 10 
3 3o 
3 30 
3 30 
3 20 
3 20 
3 20 
3 20 

3 10 

3 00 
3 00 
3 00 



—25 
—25 

—25 
-24 

— 24J 
—24J 

-*4J 
— 24J 
—24J 

— 24* 

— 24S 

— 24J 
— 24J 
— 24J 

—25 

—25 

—25 

—25 

—26} 

—26 

—26 

—27 

—27 

—27 
—27 

—27 

—27 

—27 

— 27J 

—27 

—27 

—28 

—28 

—27 

—27 

— 26J 

— 26J 

—26 j 
— 26J 
— 26J 

— 264 

— 26J 

—28 

—29 

—29 

—28 

—28 

—28 

1—28 

—28 


To the left hand. 


m. s. 

18 3,6 
18 3,7 

17 56,5 

18 2,5 

'7 56,5 

18 2,3 

17 54-5 
17 50 

17 49 
17 5°,S 
! 7 5'>3 
17 51 

'7 55,6 
17 53,2 

>7 56,7 

"7 54.5 

17 54*5 

'7 55,8 

'7 57,2 

17 58,1 

18 00,3 

»7 59,5 
.18 0,3 

'7 59*5 
.17 58 

17 56*2 

18 7>8 




Overcast 
Snow 


Max. westerly 
variation. 

Max. easterly 
variation. 


NE Light 
Calm 


Clear 

Clear and 
fine. 



























••••••••• 




Very little motion 
to the left hand. ' 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the South. 



Date. 



1825. 
Feb. 20th 



Feb. 2 ist 



Mean 
Tune of 
Obser- 
vation. 



h. m. 

Noon 



o 7 

30 

1 00 

1 22 

2 00 

5 
10 

30 

55 

20 

35 

5* 

8 

6 00 

7 10 
40 

3 

5° 



2 
2 
2 
2 

3 
3 
3 
5 



7 
9 
9 



11 00 
11 50 



35 
00 

30 
00 

30 
00 

3 30 

4 00 

4 20 

5 5 

5 30 

6 00 

6 28 
— 7 00 

7 35 
7 5* 
9 3o 

10 00 
+ 10 20 

11 00 
11 30 
Noon 

30 

1 00 
1 30 

1 40 

2 00 

2 30 

3 6 



A.M. 

or 
P.M. 



P.M. 



A.M. 



Reading of 

north end of 

needle. 



P.M. 



/ 

S250E 

2 00 

2 OO 

1 30 

South 

S o 20W 

o 30 

South 

S o 10W 

o 10 

o 10 

S 3 00 £ 

3 4° 
3 SO 
3 5° 
3 40 
3 3o 
3 4° 
3 4° 
3 40 
3 4° 
3 30 
3 40 
3 4° 
3 4° 
3 4° 
3 4° 
3 49 
3 4o 
3 40 
3 40 
3 5° 
3 5° 

3 5° 

4 00 

3 5° 
3 4° 
3 3° 
3 20 
2 50 
2 50 

* 55 
2 50 

2 50 

* 50 

3 o° 
3 10 
3 20 
3 3° 
3 5o 



Temp. 
Faliren', 



Inatr. 



o 
—28 
—28 
—28 
—28 
-27 
—28 
—28 
-28 
—28 
—28 
—28 
—28 
—28 
-28J 
-29 
-29J 

- 2 9h 

-30 

—29 

—30 

—3' 

—30 

-30 

—3° 

—30 

—30 

—3° 
—30 
—30 
-31 
-31 
-3« 
—3i 
—3' 
—3* 
-3* 
-3« 
—32 

—32 
—32 
—32 
-32 
—32 
—32 
—32 
—32 
—32 
—32 
—32 
-30 



Direction of 

north end of 

needle during 

westerly daily 

variation. 



<u 
»— t 

u 
o 



.2* 


«7 54>3 


■M 




O O 

• e *• . • 


'7 54.7 


ittle 
hat 

han 

• 




17 57.7 


— * 4J 






18 0,5 





8 



o 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



m. s. 

17 S»»3 



>7 53»7 
x 7 S°>3 
«7 S©>5 



»7 57»2 
'7 54»5 
»7 53.8 
»7 54 
»7 S4»7 
>7 57»S 
17 55»6 
>7 57.2 
'7 S9»4 



18 9,2 

18 3,5 

«7 59>» 

»7 57»S 
»7 58,5 
18 4>s 

17 51,8 

>7 S°>7 
17 49,8 



Winds. 



Northed' 
Light 



Ditto 



Northerly 
Light 

N. west- 
erly 



Calm 



Weather. 



Clear and 

fine 



Ditto 



Clear and 
fine 



Remarks, &c. 



Max. westerly 
variation. 



Max. easterly 
variation. 



17 SO-9 
'7 54.» 



Calm 



Clear and 
fine 



Max. Westerly 
variation. 



Observed the needle 
oscillate in small 
arcs previous to its 
becoming stationary 
from 10 s 20™ to {" 
P.M. 



Parhelion on each 
side of sun. Needle 
gently oscillating in 
very small arcs. 



in the position of the horizontal needle, &c. 
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North end of Needle to the South. 



Date. 



Mean 
Time of 

Obser- 
ration. 



A.M. 

or 
P.M. 



Reading of 

north end of 

needle. 



Temp. 
Fahren'. 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



1825. 
Feb. 2 1 St 



h. m. 
3 10 

20 

40 

$5 

00 
00 

45 



Feb. 22d 



3 
3 

4 
6 

7 
7 

— 9 20 
10 00 

10 30 

11 00 
11 30 
Midn» 



30 
00 
3o 
06 

IS 

00 

32 
6 
40 
00 
7 50 
9 10 
9 56 

10 20 
to 50 

11 20 



o 

I 
I 

2 
2 
2 

3 
3 
4 
5 
7 



o 

1 
1 
2 
3 
5 

i 

7 
7 
9 
9 
9 
9 



5° 
30 
00 

55 

52 

S z 
00 

55 
24 
00 

35 
00 

5 

12 

30 



10 00 

10 30 

11 00 

II 3° 

Midn' 



P.M. 



A.M. 



P.M 



o / 

S 4 00 E 
4 00 
50 
4° 
40 

4o 
3o 

So 
00 
00 
00 
5o 



5° 
5o 
50 
40 
20 
20 
40 
20 
20 
20 
10 
20 
20 
00 

5° 
30 

50 

oow 

00 

00 
30 

30 
20 

00 e 
10 

10 
20 

30 
30 

5 



4 4° 
4 So 



5° 
50 
00 
10 
30 
30 



-30 
-30 
-30 
-30 
-30 
-32 

-3i 
-29 
-29 
-29 
-29 
-29 
-29 
-29 
-29 
-29 
-29 
-29, 

-28J 
-28i 

-28J 

-z8j 

-28J 

.29 

-28: 

-28; 

-28$ 

-28J 

-28J 

-z8| 

-27 

-27 

-*7 

-*7 

-27 

-28 

- Z U 
-28 

-274 

-28 1 

-28 

-28 

-28 

-28 

-28 

-28 

-28 

.28 

-28 

-28 



• 9 

. -a 

. * 



17 S°>8 
»7 5°>5 
»7 43»5 
17 48 

17 50,5 
17 50,0 

»7 S4>5 

17 57»« 



'7 58»3 
»7*56,V 
18 op 

>7 58.3 

'7 S 6 >4 
18 5,5 

i,i 
9,0 
4.8 



18 
18 
18 



18 14,8 
»7 54»9 



>7 5°>3 

'7 S>>5 
•7 5° 
«7 54 
17 56 

»7 5S>9 
17 52,2 

>7 55»« 
»7 54,7 
«7 52,7 



'7 55»7 
»7 54 
17 S3»* 



N. west- 
erly,light 



Hazy low- 
down 
Clear and 
fine 



td 
.8 

o 

s 

a 

J 

en 

.1: • 

■a 



■s 
g. 

U 

u 






§ 

N 






N 



J> setting to the 
E N E by com- 
pass. 



Max. easterly var. 

At S b the Aurora sud- 
denly appeared in 
an arch from north 
to west by compass, 
with bright stream- 
ers shooting towards 
the zenith ; the nee- 
dle under the influ- 
ence of magnets was 
not affected in any 
way whatever that 
I observed after 
watching it for one- 
quarter of an hour, 
when the Aurora 
became extremely 
faint. 



Max. westerly 
var. 



> N. W. by 

compass. 



Aurora faint N. W. 
D east by compass. 
Aurora from N. to W, 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the East. 

The axes of the magnets placed north and south of the needle, were on this occasion inclined to the 
magnetic meridian at an angle of 22 degrees ; the distance of the nearest ends of each, from the centre 
of the compass-box was 28 inches, and the time of performing one vibration by the needle was 16,4 
seconds, so that the directive power now, was to the undiminished force as 0,113 to '• 



Date. 



1835. 
Feb 23rd 



Mean 
Time of 
Obser- 
vation. 



h. m. 
I OO 

« 55 

3 00 

4 »5 



I 

6 
7 
7 
7 
7 
7 
7 
7 
7 
7 
8 



3° 
00 
40 
00 

5 
20 

25 

30 
3* 

35 

40 

42 

8 

8 12 

9 10 
30 
40 



A.M. 

or 
P.M. 



A.M 



9 

9 

10 10 
10 30 

10 40 

11 00 
11 30 

11 33 
11 36 
11 40 
11 45 






10 





50 


I 


00 


I 


15 


I 


25 


I 


3° 


I 


35 


I 


45 


2 


00 


2 


10 


2 


30 


3 


00 


3 


25 


3 


55 


5 


3° 



Beading of 

north end of 

Needle. 



E 



P.M. 



E 



o 

1 00 N 

2 00 S 
10 00 

8 00 
7 3° 
7 30 
7 3° 
4 40 

10 00 
19 00 

18 30 

19 40 

20 00 
20 10 
19 00 
18 50 
10 00 

9 3o 

4 40 

5 00 

6 10 
6 50 

3 00 

4 30 
4 00 
East 

1 coN 

30 
East 

1 00 S 

2 00 
1 30 

East 

3 00 N 

4 20 



Temp. 
Fahren'. 



Instr. 



IO 
10 

00 

20 

3° 
20 

4 00 

4 00 

4 00 

4 09 

5 00 



5 
5 
5 
5 
5 
5 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



o 
—26 
—27 
—27 
—27 
—27 
—27 
—27 
—26$ 
— 26J 
^•26 
—26 
—26 
—26 
—26 
—26 
—27 
—27 
—27 
—27 
—27 
—27 
— 26J 
—26 
—26 
—26 

—26 
—26 

— 2 5 
—25 
—25 
— 25J 
— 25l 
-25 J 
-2 S J 

— 25 i 
— 25I 
— 25J 

-25i 

-254 

-25* 
— 25J 

-254 

—25 
—25 



m. 

17 
18 
18 
18 
18 
18 



s. 

57.2 
I' 6 

2,6 
3.4 
9.5 



Eastward 



18 13,7 



18 11, 1 
18 1,5 



r8 2,3 



17 59»3 



17 59> 6 



Winds. 



Easterly 
Fresh 



Weather. 



Clear 



East 



17 S4>5 



17 5L3 



17 54 



17 
17 



5i>4 
50,1 



Hazy 



Remarks, &c. 



Max. easterly var. 

Aurora bright 
to the north; 
at4 h brilliant 
from NW to 
N E by(com- 
pass.) 



Fresh 



Hazy 

Clear over- 
head, much 
drift, wea- 
ther very 
cold. 



The max. westerly 
var. happened by 
the suspended 
needles at 10 h 
48™ nearly. The 
indication's of this 
needle appear to 
be rather those of 
changes of intend 
than of direction, 
since the irregu- 
larities (by com- 
paring 1 hem with 
the times of vib. 
of a hor. needle), 
were found to fol- 
low that law. 

Very cold W. 



in the position of the horizontal needle, &c. 
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North end of Needle to the East. 



Date. 



Mean Time 
of Obser- 
vation. 



18S5. 

Feb. 23rd 



Feb. 24th 



h. ra. 
6 OO 

6 40 

7 40 
— 8 30 

8 40 

9 00 
9 
9 
9 
9 
9 



10 00 
10 30 

10 45 

11 00 
11 15 
11 30 
11 38 
Midn' 

o 
1 



A.M. 

or 
P.M. 



20 

56 

'5 

40 

10 
40 
40 
40 

8 56 

9 4o 

9 55 
10 30 

10 50 

11 00 
11 30 
Noon 

3° 
45 

IS 
1 30 

— 3 3° 

4 

5 

6 

7 
9 
9 



o 
o 
1 






45 
5° 
50 
'5 
12 
40 
10 25 



P.M. 



A.M. 



Reading of 

north end of 

needle. 



P. M 



E5 00 JN 
5 00 
00 
20 
00 
10 
10 
30 
30 
00 
20 
10 
00 
30 
00 
40 

3o 

00 

00 
o 40 
East 
o 10 

50 

00 

55 
30 
00 

30 
10 

4 45 
3 00 

30 

3° 
00 
40 

5° 
30 

30 

30 N 

30 
20 

00 
00 
00 
00 
50 



I 
6 
5 

4 
3 
3 
3 
3 
3 
3 
2 
2 
1 
1 
1 
1 



o 

1 
o 

2 

5 
5 
5 



Temp. 
Fahren 1 , 



Instr. 



I 30 
I 30 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho' 
rizontal needle 
took to make 
60 vibrations. 



o 
-2 5 i 

-*5i 

-26 

-26 

.26 

-26 

-25 
-25 

-25 
-25 
-25 
-25 
-25 

- 2 S 
-25 

- 2 5 
-25 
-25 
-25 
-25 

- 2 5 
-25 
-25 

-*5i 
-26 

-26 

-27 

-27 

-27 

-27 

-26J 

-264 

-26J 

-26J 

-26J 

-26J 

—26 

-26 

-.6 

-27 

-26 

-25 

-25 

-25 

-25 



>*••««-< 



m. s. 
17 53.7 
17 5'> 8 
»7 46,3 



17 5<>»7 



17 5 2 > 2 



17 55 



17 55.3 

'7 56.5 
17 58 



17 S6»3 

18 0,6 

18 1,5 

18 2,7 
17 55>8 
17 5 2 »8 

17 49.4 



Winds. 



Eastward 
Fresh 



Squally 



1 8 2,4 

>7 5 2 »3 

17 51.5 
17 53 
17 55»2 
l 7 55»4 

17 55.6 
17 54.* 



Weather. 



Aurora faint to 
the northward, 



Thick hazy 
Hazyweather 



East . 
Fresh 



Remarks, &c 



B ESE by comp. 
D EbSbycomp 
Max. easterlyvar. 



Aurora faint. 



Max. westerlyvar. 

Needle proceed- 
ing to the north- 
ward by gentle 
vibrations in 
small arcs. 



Cloudy 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the East. 



Date. 



1885. 
Feb. 24th 



Feb. 25th 



Mean Time 
of Obser- 
vation. 



h. m. 

10 50 

11 25 

Midn« 
1 00 

3 3o 

4 00 

4 20 

5 00 
30 
45 
5° 
00 

3 



4 
30 
00 

3° 

4S 



II 00 
II 46 

IS 

00 



o 
1 
1 20 

1 30 

2 00 

2 5 
2 10 

'S 

s 

o 

7 

5 
o 



2 
3 
4 

"I 

7 

7 40 
9 00 

9 3° 
10 00 

10 30 

11 00 

Midn' 



P. M 



A. M, 



A.M. 

or 
P.M. 



P.M. 



Beading of 


Temp. 


north end of 




needle. 


Instr. 




0, 


Ei 30 N| 


—26 


I 30 


—26 


I 30 


—26 


I 40 


—26 


I 40 


— 26A 


I 40 


— 26J 


I 30 


-26| 


I 20 


—26 


I IO 


-2?* 


East 


-*s* 


E3 00 s 


-'Si 


3 00 


-2 5 i 


2 50 


-*5i 


3 00 


-25* 


3 10 


-254 


3 00 


— z6 


3 10 


—26 


3 00 


-*6i. 


3 10 


—26 


3 00 


—26 


3 00 


—26 


2 30 


—26 


2 30 


—26 


2 00 


-26 


1 30 


-26$, 


20 


— 26A 


East 


-26* 


Ei 40 N 


-26J 


2 00 


— 204 


2 00 


—27 


2 10 


—27 


2 00 


—27 


2 00 


—27 


2 00 


—27 


2 00 


—27 


2 00 


—27 


I 50 


—27 


I 40 


—27 


1 30 


—27 


1 3° 


—27 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



m. s. 

17 54»9 

17 55'* 
17 55>5 

17 SS>3 
17 58,2 



17 57.9 



Mod. 



N. East" 
moderate 



»7 59>4 

17 S 8 ' 2 
17 S9> 2 

17 58»9 
17 S5> 2 



i7 49»5 



17 53»6 
17 53.8 
17 S 2 »9 
17 54»5 
17 55»8 
17 5 6 » 2 
'7 54 

17 54»S 

17 S4»8 
17 S4»7 



Easterly 
light 



Easterly 
moderate 



East 
Fresh 



Weather. 



Clear 



Clear and 
fine 



Ditto 



Hazy 



Hemarks, &c. 



]) N. by comp. 



Max. easterly 
variation. 



"i Needle gently 
> vibrating in 
) small arcs. 



Mas. westerly 
var. took place 
at io h A.M. 



in the position of the horizontal needle, &c. 
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North end of Needle to the West. 

What has been said of the adjustment of the magnets at the commencement of the observations at 
East, obtain here also j except that the axis of each magnet in this instance, was oppositely inclined to 
the meridian at an angle of 22 degrees, in order to direct the north end of the needle into its present 
position. 



Date. 



Mean 
Time of 

Obser- 
vation. 



A.M. 

or 
P.M. 



Beading of 
north end 
of needle. 



Temp. 

Fahren 1 . 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a 
horizontal 
needle took 
to make 60 
vibrations, 



Winds. 



Weather. 



Remarks, &c. 



1825. 
Feb. 26th 



b. m. 

1 00 

2 00 



35 
00 

3° 
55 
30 

4 

5 

30 



10 00 

11 00 
Noon 

1 00 
I 30 

1 45 

1 50 

2 15 
2 20 



30 

9 

5° 

3° 
20 

55 
40 

3° 



Feb. 27th 



10 00 

10 30 

11 00 
11 30 

Midn' 



'5 
8 

5 
00 

5° 
30 
10 

30 
00 

55 



9 00 



A.M. 



P.M 



A.M. 



o / 

West 

W240N 
3 3o 
30 
3° 
40 
30 



3 
3 
3 
4 
4 



4 
2 
1 



50 
4 4° 
4 4° 
4 4° 
30 
30 
40 
1 00 
West 
Wi 40 N 
1 00 
West 
Wo 10 S 
West 
West 
Wo 15 S 
Wo 10 N 
o 10 



20 
3° 
3° 
3° 
3° 
3° 
40 

CO 

20 

30 
40 
40 
50 
50 



I 50 
1 50 

i 55 

* 55 



o 

-27 

-27 
-27 
-26 
-26 
-26 
-25 

- 2 5 
-25 
-25 
-22 
-zi 
-21 
-21 
-21 

-21 
-21 
-21 
-21 
-21 
-19 
-19 
-l8 

-'7 

-16 

-Hi 
-Mi 
-Hi 
-Hi 
-Hi 
■Hi 

-Hi 

-H 

-H 
-14 

-14 

-14 

-'4 

•Hi 

-14 

-14 
-14 



17 SS»8 



17 
17 

18 

17 
18 
18 
'7 
*7 
'7 
'7 



55.4 
56,0 

00,2 
58,1 
00,5 

2j2 

57.3 
57»o 

55»5 
SS>7 



17 5 6 .5 



l 7 57.6 


17 56,5 


'7 57»4 


17 56,8 


17 56.6 


'7 5 6 »9 


18 00 


18 00,5 



18 
18 



».5 



18 
18 
18 
18 
18 
18 

18 
18 
18 



i»5 
3.7 
3.8 
4,2 

3.5 

2,2 

3.2 
5.0 
4.9 



East, 
strong 



Hazy 



Max. easterly var. 



ESE 



Strong 

gales, 

withdrift. 



ESE 
strong 



Thick & 
hazy 



Easterly 
light 



Thick & 
hazy with 
snow 



Calm 



Cloudy 



Max. westerly var. 



J> WNW by compass, 



Max. easterly var. 



MDCCCXXVI. 



U 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the West. 



Date. 



1825. 

Feb. 27th 



Feb. 28th 



Mean 
Time of 
Obser- 
vation. 



h. m. 

9 30 
10 00 

10 34 

11 00 
—11 20 

11 46 

Noon. 

o 20 

30 

1 00 

2 00 
2 10 
2 50 

4 3o 

5 00 

I 34 

6 5 

7 10 

7 55 
9 3o 
+ 10 5 

10 58 

11 30 
Mid*. 

015 
1 20 

1 40 

2 6 

2 30 

3 00 
3 4° 

6 5 

7 3 
7 5° 
9 00 

9 30 
— 9 40 
10 15 

10 45 

11 00 
11 25 
11 40 
Noon 

1 00 

1 30 

2 00 
2 20 

+ 2 45 



A.M. 

or 
P.M. 



A.M. 



P.M. 



A. M 



P. M 



Beading of 

north end of 

Needle. 



/ 

W200N 

2 00 

3 00 

3 40 

4 00 

3 40 

2 30 
2 20 
2 20 
2 20 
2 00 

1 30 
1 00 
o 50 
o 50 
o 50 
o 50 
o 40 
o 40 
o 30 
o 20 
o 20 

O 20 
O 20 

o 30 

o 40 

o 

o 

o 

o 

o 

I 

I 

I 

2 

3 
3 
3 
3 
3 
3 
3 
2 
2 
1 



40 

5° 
5° 
5° 
55 
10 

3° 

40 

00 
25 
30 
40 
40 

3° 
00 
00 
3° 
30 

3° 

West 

West 

West 

Wo 30 S 



Temp. 

Fahren*. 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



18 7.5 
18 8,2 

l8 4,0 



18 
18 



4.5 

0,2 



18 0,7 

1 8 0,5 
17 59 



18 
18 
18 
18 
18 
18 

18 
18 



0,4 

2,6 

2,2 

2 

2,4 

1,1 

i»5 
i,o 



Winds. 



18 2,3 



18 
18 
18 
18 
18 
18 
18 



I.I 
i.4 
4.i 
5.o 

6.5 

5.4 



18 2,8 

18 i,s 

18 0,5 
17 56,6 

17 59.3 
17 58.8 



East 
Light 



East 
Moderate 

Ditto 



Ditto 



Weather. 



Hazy 



Clear 
Cloudy 



Very 
Hazy 



North 
Moderate 



N. W. 
Moderate 



North 
Light 



Remarks, &c. 



Max. westerly 

var. 
on north 

mag. merid. 



Max. easterly 

var. 



Cloudy 



Hazy 



Clear and 
Fine 



Max. westerly 
var. 



in the position of the horizontal needle ; &c. 



147 



North end of Needle to the West. 



Date. 



1825. 
Feb. a8th 



March i st 



Mean 
Time of 
Obser- 
vation. 



h. m. 

I 6 

6 55 

7 oo 

7 55 

9 3o 

10 00 

10 30 

11 6 
11 40 
Mid 1 . 



P.M. 



1 
1 
2 
3 

§ 
7 

— 7 
9 
9 



00 

3° 
00 
00 
10 
8 
6 
40 
00 
3° 



A.M. 

or 
P.M. 



*o 15 

10 45 

11 15 
11 45 

Noon, 
o 8 



3° 
00 

30 

00 

3° 
00 

3 3° 

4 4 

10 

00 
00 

5° 



5 
6 

7 

7 



10 30 

11 00 
-11 30 

Midn* 



A.M. 



Beadiug of 

north end of 

Needle. 



Wo 20 S 

O 5 

Wo 20 N 

o 30 

o 40 

40 

1 00 
I 00 

I 00 

I 00 
I 00 

I 00 

I 00 

1 10 

2 30 

4 00 

4 3° 

5 00 

7 5° 



P.M. 



7 
7 
7 
7 
7 



3° 

30 

30 

3° 

3° 
5 30 
4 00 
West 
Wo 30 S 

30 
West 
West 
West 

Wi 00 N 

1 S 



15 
30 
00 
10 
10 
00 
00 
20 
00 



Temp. 

Fahrcn' 



Instr. 





— »7 
—18 
—19 
—19 
—19 
— 20 
—20 
— 20 
— 20 
— 20 
— 20 

— 19J 
—19 
— 18J 

—iH 
—19 
—19 
— 20 
— 20 

-21} 

22 

22 

—23 

—23 
—24 

—24 
—24 

— 24J 

— Hi 
-Hi 
—Hi 
-Hi 
-*5i 

—*si 

— 26 

—26 
—26 
—26 
—26 
—30 
—30 
—30 
—30 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



s. 

57>5 
57.3 
59>6 

59>° 

57.2 

57»7 



7 57»6 



58,1 
59^5 

00 
59'3 
i>4 

3»3 

4,8 

8,2 

II 

7»8 
9.5 

S°>5 



52 

53»2 
52,8 

54»3 

55.2 

56 

56,6 

57>8 

5S>° 

54.o 



Winds. 



Easterly 
Light 



Clear and 
Fine 



Ditto 



Overcast 
westward 



S.W. 
Moderate 



NEbyE 
Fresh 



NE Fresh 



»7 55.S 



North 
Light 



N. Easte" 
Light 



Weather. 



Hazy 

westward 



Thick 
with drift 



Max. easterly 
variation. 



Overcast 



Hazy 



Clear and 
Fine 



Remarks, &c. 



Max. westerly 
variation. 



Max. easterly 
variation. 



J) Mag. 
North. 



It will be seen, that when the north end of the needle pointed towards the east or west, the 
direction of its motion during the time of westerly daily variation, is not specified according to the 
mode described; I have not ventured to do so, in consequence of the many irregularities in its 
direction, produced by the variations of horizontal intensity, which were always indicated by this 
needle, and which rendered its direction as to the right and left hand during the time of westerly daily 
variation, very doubtful. 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S. W. 

The distance of the nearest ends of the magnets from the centre of the compass 27 inches j the axis 
of each magnet was inclined to the magnetic meridian, and the needle under their influence made one 
vibration in 12I seconds; so that the directive force now, was to the undiminished force as 0,20 to 1. 



Date. 



1825. 

Mar. 2d 



Mar. 3d 



Mean 
Time of 
Obser- 
vation. 



h. m. 
I OO 



30 
OO 

30 

20 

OO 

6 
8 
6 

54 
00 

30 



10 OO 

10 30 

II'OO 



30 

»5 
35 

OO 

30 
40 

OO 

30 

5 

55 
00 
40 
'5 

OO 

40 

8 00 

9 00 
H 00 

Mid*. 
1 10 



11 

o 
o 

1 

1 

• 1 

2 
2 
3 
3 

5 

§ 
7 

7 



6 
o 

5° 
10 
40 



A. M. 



A.M. 

or 
P.M. 



P.M. 



A.M. 



Reading of 
north end of 

Needle. 



42 

4 1 
41 
40 
40 

39 
40 
40 
4i 
4i 
43 
44 
45 
46 
46 
45 
45 
45 
45 
49 
5o 
5o 
5o 
48 

47 
44 
44 
44 
43 
44 
44 
44 
43 
43 
42 
40 

39 
38 
40 

4i 



00W 

5° 
30 

5° 
20 

5° 
00 
20 
20 
30 
20 

OO 

30 

10 
20 

50 
30 

30 
30 
30 

»5 
10 
00 
20 

40 
30 - 
20 
00 

55 
00 
00 

00 
40 

OO 

30 

20 

50 
30 
40 

20 



Temp 
Fahren. 

Instr. 



-29 

-30 

-29} 

-30 

-3° 

-3°i 

-Jl 

-31 

-31 

-32 

-32 

^32 

-32 

-31 

-30 

-30 

-30 

-30 

-30 

-30 

-29J 
-29J 
-29 

-29 

-29J 
-29J 
-291 
-30 

-3° 

-3° 

-3°J 

-31 

-31 

-31 

-31 

-3' 

-3i 

-31 

-3i 



Direction of 
north end of 
needle during 
westerly daily 

variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



. T3 .. 

B 

.a- 
> • j. • • 

o 

.. o .. 



m. t. 

*7 5 6 >3 
17 58 

17 59>i 

18 9»3 
18 3 
18 3 
18 1,8 
18 1 
18 00,5 

>7 53.2 

17 53»6 

18 2,2 

17 5 8 ' 8 

17 4 8 »S 

17 4 6 »5 
'7 49 
17 53»6 
17 5 2 > 8 
17 54»4 



52,7 

53»S 

54.2 

54 

57»o 

59,6 

i>3 

8,5 
57,4 



Winds. 



Northerl" 
Light 

Calm 

Easterly 
Light 



Easterly 
Light 



Weather. 



Clear and 
Fine 



Clear and 
Fine 



Easterly 
Light 



Squally 



Very 
Hazy 

Clearer 



Clear and 
Fine 



Clear and 
Fine 



Hazy 



Remarks, &c. 



Max. westerly 
variation. 



At i° 25' P.M. 
the needle com- 
menced moving 

rapidly to the 
westward, inten- 
sity at that time 
increasing. 



Max. easterly 
variation. 



in the position of the horizontal needle, &c. 
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North end of Needle to the SW. 



Date. 



1835. 
Mar. 3rd 



Mar. 4th 



Mean Time 
of Obser- 
vation, 



h. ra. 

6 50 

7 25 

8 4 

5° 
55 



9 
9 
10 20 

10 30 
—10 55 

11 00 
11 20 

« 35 

11 40 

11 42 

11 50 

Noon, 
o 15 

1 
1 

2 
2 
3 
3 

I 

7 
7 
9 



10 

40 
20 

5° 
10 

4 o 

5 

4 

5° 

30 

10 15 

11 10 
11 12 
11 45 
Midn« 



o 
o 

1 
1 
2 
2 
3 
3 

-I 

7 
7 
9 



10 

35 
20 

55 
20 

50 
10 

55 

12 

6 

8 

5° 
00 



9 4° 
10 10 
10 25 



A.M. 

or 
P.M. 



A.M. 



P.M. 



A.M. 



Beading of 

north end of 

Needle. 



o 

S 41 
42 
42 
42 
40 
38 
37 
37 

t3 o" 

38 

45 
47 
47 
48 
49 
49 
5° 
5° 
49 
49 
49 
48 

48 
48 

53 
5' 
5' 

45 
45 
45 
44 
43 
42 

42 
4z 
42 
42 
42 
42 

42 

42 

43 
43 
40 

4 1 
42 
40 

4i 

4+ 
45 



30W 

00 

5° 

5° 
00* 

3° 

3° 

3° 
00 

5° 
30 
10 
40 
00 
30 
50 
00 

00 
40 

3° 
00 
40 
40 
40 
20 
10 
00 
30 
30 

2 5 
20 

50 
3° 
30 
3° 
30 

3° 
30 

3° 
40 
40 
00 
40 

3° 
40 

50 
3° 
40 
00 
00 



Temp. 

Fahren'. 



Instr. 



-31 
-3'J 
-3lJ 
3lJ 

-3« 

-2 9 
-29 
-29 
-29 

-28* 

-28J 

.28 1 

.28 

-28 

-28 

-28 

■28 

-28 

-28 

-28 

-28 

-28 

-28 

-28 

-27 

-27 

-27 
-27 
-27 
-26J 

-26 

-26 

-26J 

-26J 

-26J 

-26J 

-26J 

-26 

.26 

-26 

-26J 

-26J 

-27 

-27 

-27 

-27 

-27 

-26J 

-26$ 

-26 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



>..*•. 



u 

•8 

o 



m. s. 

17 5S>5 

>7 5^>3 

17 57»> 

18 13,3 
18 14,5 



17 43»2 

»7 4^.3 

17 5S»4 

17 52»4 
17 46,7 
17 4°»8 

'7 4 8 >S 
17 46,8 
17 49,6 
17 53 
'7 55»5 
«7 5 6 >3 



•7 57>5 



»7 55.6 
17 5 6 >7 

'7 57»4 

17 57 
>7 57.8 

18 3,0 
18 1,2 
18 2,6 
18 2,3. 
17 56 



Winds, 



Weather. 



J> South mag*. 



Easterly 
moderate 



ESE 
Fresh 



Overcast 



Hazy 

with drift 



' This sudden change 
of the needle in an 
easterly direction is 
ascribed to a change 
of horizontal inten- 
sity, which is point- 
ed out by the vary- 
ing intervals inwhich 
the needle performed 
60 vibrations. 

t This change is also 
. considered to be pro- 
duced by a change 
of horizontal inten. 
sity. 

Max. westerlyvar, 
at i i h 22 m AM 



East, strong; thick 
near the horizon, 
clear over head. 



ESE 

moderate 

ESE 

Squally 



Easterly 
Light 



Calm 



Hazy 
Overcast 

with drift 



Clear and 
Fine 



Clear and 
Fine 



Remarks, &c 



Max. easterly var. 
n h 30 m J true 
South 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S. W. 



Date. 



Mean Time] A. M. 
of Obser- or 
ration. P. M. 






Reading of 

north end of 

Needle. 



Temp. 

Fahren 1 . 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



1835. 
Mar. 4th 



h. m, 
io 40 
11 5 



II 


10 


II 


5° 





30 


I 


00 


2 


00 


2 


5 


+ 2 


10 


2 


35 


2 


3« 


3 


00 


3 


32 


4 


00 


4 


5 


4 


7 


5 


10 


6 


3 


7 


6 


7 


5° 


9 


00 


— 9 30 


10 


10 


10 


5° 


11 


3° 


11 


56 



A.M. 



P.M 



S 45 00W 

45 20 

46 20 

46 20 

47 IO 
47 20 

47 40 
50 00 
50 25 
50 25 
49 30 
49 5 
47 40 
47 00 
46 30 
46 00 
45 10 



5 

o 



45 
45 
45 ° 
44 5° 
44 4° 
44 5° 
44 5° 
44 50 
44 5° 



—26 
—26 
—26 
—26 
—26 

—25 
—25 
—25 

—25 

—25 
—25 

—25 
—25 
—25 
—25 
—25 

ra 

—26 

—27 

-26J 

—27 

—27 

— 27J 
— 27J 

— 27J 



T3 

9 



u 

■5 

o 



J 7 59.7 



5 6 >3 
51.8 

5°»S 



Calm 



Ditto 



17 50 
17 56,2 



58,5 
54>3 
55>9 
53»3 



17 49 

17 45»6 
17 5°>7 

17 55.8 



Easterly 
Light 



Fine clear 

weather 



Easterly 
Light 



Veryclear 
and fine 



Max. westerly 
variation. 



Max. easterly 
variation. 



North end of Needle to the N. W. 

In this case, the ends of the magnets nearest the needle were 29,4 inches from the centre of the com- 
pass-box, and the time of performing one vibration by the needle thus circumstanced was 14,4 seconds, 
so that the directive force now, was to the undiminished force as 0,15 to 1. 



Mar. 5th 



10 
30 
00 
10 

15 
20 
00 
10 
6 
6 

5° 
3° 



A.M. 



10 30 

11 00 
11 30 

11 35 

Noon 



N48 00W 
48 00 

48 10 

49 i° 

50 00 

5° 3o 

51 30 

52 00 
5i 3o 
5i 3o 

53 00 
50 10 
49 00 

48 40 

49 00 
48 3° 
47 00 



—26 
—26 
—26 
—26 
—26 
—26 
—26 
—26 
—26 
—26 
—26 

=2» 

—26 

—26 
—26 

-*5i 



•a 
e 

■a 



O 



17 S 8 
17 59>3 



18 7 
18 0,5 

17 59»8 

18 5,0 
18 1,8 

17 55>5 
17 5L2 
17 5 Z »3 



17 48»5 



Easterly 
Light 



Westerly 
moderate 



Calm 



Hazy 



Thick & 
Hazy 



Clear and 
fine 



Max. westerly 
variation. 



in the position of the horizontal needle, &c. 
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North end of Needle to the N. W. 



Date. 



1825. 

Mar. 5th 



Mean 
Time of 
Obser- 
vation. 



Mar. 6th 



h. m. 
I OO 

1 3° 

2 OO 

2 30 

3 00 
3 20 

— 3 5° 

6 45 

7 40 
9 10 

9 32 
9 58 

10 30 
u 4 

11 27 
Midn* 

1 10 

1 50 

2 30 

3 00 
3 25 
3 40 
3 50 



3 

I 
7 



SS 

S 

10 

5 

7 S3 
9 00 

9 5 

9 4o 

9 45 

10 00 

10 30 

10 50 

11 00 

11 5 
11 10 
n 15 
11 29 
11 31 
Noon. 

o 5 

30 

1 2 
1 27 

1 55 
— 2 S3 



P. M 



A.M. 

or 
P.M. 



Beading of 
north end of 
Needle. 



A. M 



° , 

N46 

4S 

4 £ 
46 

44 
43 
44 
44 
44 
44 
45 
45 
45 
45 
45 
45 

46 
46 

46 
48 

49 
Si 
5 2 
53 



P.M. 



Temp. 
Fahren'. 



Instr. 



00W 

40 

40 

10 

10 

OO 

50 

00 

OO 
OO 

20 
20 
20 

30 

45 

35 

30 

30 

00 

10 

30 

50 

30 

00 

30 

20 

00* 

00 



52 30 

54 00 
57 20 

57 00 

58 10+ 

57 30 
50 00 

49 IO 
5i 30 

53 20 

54 3o 

55 3o 

55 4o 
54 3o 

50 30 
49 10 
47 00 
4f 55 

4f45 
46 00 

45 55 
45 00 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



o 

-25J 
-2 4 | 

-24i 

— 24J 
—25 

—25 

—26 

—27 

—27 

—27 

— 26J 

—27 

—27 

—27 

—27 

—27 
—27 
—27 
—27 
—27 
—27 

—261 

— 26J 

- 26 J 

_26j 

—25 
—24 
—23 
—23 
—23 
—23 
—23 
—23 
—23 
—23 
—23 
—23 

—23 
—23 

—23 
—23 

—23 
—23 

—23 
—23 
—23 
—23 

—23 
—24 



■a, 

•c 

u 

■S 

o 

Eh 



m. s. 

l 7 53>4 

>7 57»2 

»7 54>S 

17 53»8 
17 58 

17 5S»2 
•7 54 
17 55»9 
17 5 2 »8 

17 53*7 
17 54*8 

17 55«9 
17 S7»3 

17 56,8 

18 6 



18 


9.5 


18 


4 


18 


9,2 


18 


2 


18 


3 



18 I 



18 1,5 



'7 49»S 



17 50 

»7 54>7 
»7 S4»9 



Winds. 



Westerly- 
Light 



Calm 

Easterly 
Light 



South 
moderate 
I Ditto 



Weather. 



Clear and 
Fine 



Fine and 
Clear 
Cloudy 



Hazy 



Kemarks,&c. 



Max. easterly 
variation. 



Hazy 



South 
Squally 



South 
Fresh 



S West" 
Fresh 



Ditto 



Hazy 



Overcast 



Thick 
with drift 



Clear 



J rising S.W. by 
W. by compass. 



J> W i N. (com- 
pass). 

»WNW(com- 
pass). 

•Needle was ob- 
served to oscillate 
quickly in small arcs, 
and about this time 
also, rapid changes 
in the intervals of the 
times of vibrations of 
the horizontal needle 
took place. 
Max. westerly 
variation. 



Immediately after 
11" 29" A. M. the 
needle went rapidly 
towards the north, 
at which time, also, 
it was observed that 
a considerable in- 
crease in the hori- 
zontal intensity took 
place. 
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Lieut, Foster's observations on the diurnal changes 



North end of Needle to the N. W. 



Date. 


Mean 
Time of 
Obser- 


A.M. 
or 


Beading of 
north end of 


Temp. 
Fahren*. 




P.M. 


needle. 






vation. 






Ihstr. 


1835. 


h, m. 




• / 





Mar. 6th 


3 20 


P.M. 


N45 00W 


—24 




3 45 




45 °° 


—25 




5 '5 




45 4o 


-27 




5 5° 




45 5° 


—27 




6 i S 




46 00 


—27 




6 50 




46 00 


—27. 




7 15 




46 10 


— 28 




7 5° 




46 10 


—29 




8 S4 




46 00 


—29 




9 15 




45 50 


— 29J 




9 45 




46 00 


—3P 




10 5 




46 00 


—30 




10 58 




46 10 


— 3°4 




11 50 




46 10 


-31* 


Mar. 7th 


1 10 


A.M. 


46 30 


—31 




2 3 




47 3° 


—31 




3 




48 00 


—31 




3 53 




48 30 


—31 




5 10 




49 'o 


— 3» 




5 4° 




50 20 


—3i 




6 10 




50 30 


—3*4 




6 50 




50 50 


-314 




7 15 




5° 5° 


—3i* 




7 5° 




51 00 


-3i4 




9 5 




50 40 


-3*4 




+ 10 




51 10 


—3°4 




10 35 




51 10 


— 3°4 




10 40 




51 00 


—30 




11 10 




51 00 


—30 




11 3° 




5° 55 


—3° 




5 


P.M. 


5° So 


—30 




7 




50 00 


—30 




9 




49 40 


—30 




20 




49 3o 


—30 




1 10 




49 20 


— 2 94 




1 40 




48 30 


—29 




1 55 




47 5° 


— 28J 




2 20 




47 40 


-28* 




2 50 




47 4o 


— *H 




3 i° 




47 40 


— 28J 




3 5 8 




47 3o 


— 28J 




5 5 




47 40 


—29 




6 5 




47 "5° 


—29 




7 3 




48 00 


—30 




— 7 52 




47 20 


—30 




9 5 




47 20 


—30 




9 4 2 




47 40 


—30 




10 00 




48 00 


—30 




11 00 




48 30 


—30 




11 3° 




48 30 


—30 




Midn* 




48 20 


—30 



Direction of 
north end of 
needle daring 
westerly daliy 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



-a 
9- 

JSS 

•4-1 

bt) 
'u 

l) 

■3 

o 

r- 



7 S4>5 
7 5M 

7 Si>8 



7 52.3 
7 52.7 
7 56»S 



5 6 >7 
54-5 
56.3 
55>6 

56>S 

56,6 

0,4 

55»2 



7 59.7 
7 57»5 

•••••• 

7 56»i 
7 59*8 
7 57 



7 56,2 
7 55.8 

•7 53>3 
17 5°»5 



17 
17 
17 
J 7 
17 
17 
17 



53»4 
53.2 
55.8 
54.6 
55.6 
54»5 
55'5 



>7 55 
*7 55.7 

17 5 6 



S W mod. 



West 
Mod. 



Hazy 
Hazy 



Ditto Ditto 

Stars scarcely visible 
through the haze. 



Max. easterly 
variation. 



Westerly 
Mod. * 



Very hazy 



North 
Light 



Calm 
N W light 



Clear and fine 

weather, a few 

thin clouds 

near the horiz. 



Easterly 
Light 



Easterly 
Mod. 



Hazy 



Max. westerly 
variation. 



Very fine 
and clear 



Hazy 



Very thick 
I weather 



Was. easterly var. 
happ" J at 2">50 m 
A.M. on the 8th. 



in the position of the horizontal needle, £fc. 
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North end of Needle to the W. S. W. 


In this position, both magnets were placed to the south of the compass ; the north pole of one magnet, 


and the south pole of the other, were directed towards the needle, so as to attract each extremity ; the 


distance from the centre of the box, to the end of the magnet attracting the north end of the needle, 


was 18,65 inches, and to that attracting the south end of the needle, 28,4 inches; the needle then made 


1 vibration in 8,6 seconds, so that, the directive force was reduced in the ratio of 0,42 to 1. 












Direction of 












Mean 


A.M. 


Reading of 

north end of 

needle. 


Temp. 


north end of 


Time that a ho- 








Date. 


Time of 
Obser- 


or 
P.M. 


Fahren'. 


needle dnring 
westerly dail v 


rizontal needle 
took to make 


Winds. 


Weather. 


Remarks, &c. 






vation, 






Instr. 


variation. 


60 vibrations. 








1885. 


h. m. 




/ 







m. s. 








Mar. 1 4th 


» 5 


A.M. 


S 68 30W 


—26 




17 58-5 


Calm 


Fine and 


Max. easterly 




2 




68 30 


-27 




17 5 8 »5 




clear, star 


variation. 




2 20 




68 30 


—27 








light 






2 50 




68 30 


—27 














3 10 




68 30 


—27 




18 1,2 










3 55 




68 30 


—27 




18 3»9 










5 10 




70 50 


—27 




18 00 










5 50 




70 IO 


—27 














6 5 




69 20 


—27 


. . -a . . 


18 4,2 










7 00 




69 35 


-27J 




18 2,3 










7 30 




69 20 


— Z7i 














— 8 00 




68 20 


— 27J 


*4H 


18 7,8 










9 00 




68 20 


-27J 




18 19 










9 4° 




68 40 


— 27J 














10 30 




69 00 


— 27j 


.. H •• 


18 10,2 










10 45 




68 20 


—25 














11 00 




68 30 


—25 




18 9,3 




1 






11 40 




69 00 


—25 






Easterly 


Clear and 






Noon 




71 15 


—25 




»7 59>5 


Light 


fine 






30 


P.M. 


71 50 


—23 


• ••••••• 


*••••*•• 


Easterly 


Clear and 


Max. westerly 




35 




72 00 


—23 






Light 


fine 


variation. 




40 




7i 55 


—23 














4S 




72 00 


—23 














50 




72 30 


—23 














1 00 




72 3o 


—23 




17 53>° 










1 10 




73 °° 


—23 














1 20 




73 30 


—•23 














1 30 




74 3o 


— 22J 


"O 












1 35 




75 O0 


— 22J 


i 












1 45 




75 3o 


— 22J 


A 












2 00 




75 30 


—22 




•••••••• 


Calm 


Clear and 






2 5 




75 4° 


—22 


• • u • • 


17 48 




fine 






2 7 




76 00 


22 


•s 












2 15 




76 15 


22 















2 20 




76 30 


22 


H 












2 30 




76 5° 


— 22j 














+ 2 40 
3 5 




77 °° 
77 00 


22j 

— 22j 


















17 52>7 










3 27 




7<5 55 


— 22j 













MDCCCXXVI. 



* 



X 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the W. S. W. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A.M. 

or 
P-M. 



Beading of 

north end of 

needle. 



Temp. 

Fahren' 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations, 



Winds. 



Weather. 



Remarks, Sec 



1825, 
Mar. 14th 



Mar. 1 5 th 



m. 
26 

3° 
00 

3° 

45 
00 
10 

3° 

12 

5° 

25 

10 20 

11 50 
1 00 

1 
1 
2 



56 
5° 
3° 
55 
25 
6 

3° 
00 

5° 
'5 
30 

10 

42 



10 15 

10 40 

11 14 

Noon 

35 
i 00 

1 30 

1 40 

2 00 



8 10 

9 00 

9 3° 



P.M. 



A.M. 



P.M. 



76 
76 
75 
74 
74 
73 
73 
72 
72 
72 
72 
72 
72 

72 
72 
72 

72 
7i 
7i 
7i 
70 

7o 
70 
7o 
70 

7i 
7i 
7i 
7i 
7i 
72 
73 
73 
73 
72 
73 
73 
73 
73 
73 
74 

% 

76 
76 
76 
76 
76 
75 
75 



20W 

'5 

00 
10 
00 

3° 
00 

5° 
40 
40 
5° 
5° 
5° 
40 

30 

'5 

00 

4° 
3° 
30 
5° 
5° 
50 
5° 
50 
00 
00 
00 
35 

5° 
20 
10 
00 
00 
40 
00 
00 
10 
00 
10 

45 
10 
00 
00 
00 
00 
00 
00 

55 
40 



o 

-22J 
-22* 
-23 
-23 
-23J 
-23* 
-23* 

-24* 

-25* 

■25 
-27 
-27 
-27 
-27 
-27 
-27 
-27 
-27 
-27 
-27 
-28 
-28 

-27* 

-27* 

-27* 
-27J 
-27 
-26 

-25 

-24* 

-24 
-23 
-23 

-23 
-23 

-23 

-22* 

-22j 

-22 

-22 

-22 

-22} 

-22$ 

"22* 

-23 

-23* 

-23* 

- 2 3* 

-23* 

-23* 






o 
H 



m. s. 

17 54.7 
17 52,1 



17 54»5 



17 53>» 
»7 55.8 
17 58 

17 53»5 
17 5 6 *3 
17 56,7 

'7 57>7 

17 59.3 

18 3,2 
18 0,7 
17 58,2 

17 55»8 

17 59>8 
17 S8> 6 

17 57 

17 57»8 
17 59>S 

'7 57>> 



17 55> 2 



17 52,2 

17 50,1 
17 45.3 

17 47»i 

17 50,1 
17 5°»3 
17 53 



Calm 



Calm 



Clear and 
fine 



Clear and 
fine 



Max. easterly var. 



N.wester 
Light 



Hazy 



N.wester ,r 
Light 



N. W. 
Mod. 



Hazy 



Parhelion on each 
side of 0. 

Max. westerly 
variation. 



Max. easterly 
variation. 



in the position of the horizontal needle. 



155 



North end of Needle to the W. S. W. 



Date. 



1825. 

Mar. 1 5 th 



Mar. 16th 



Mean 
Time of 
Observa- 
tion. 



b. m. 

10 IO 

11 OO 
II 46 

I 20 



I 
2 

3 
3 

5 

I 
7 

7 



5° 
30 

00 

45 
5 
S° 
20 
10 

9 00 

9 3o 

10 00 
—10 30 

11 00 
11 20 
n 30 
Noon 

o 5 
o 

o 
o 
I 

I 



15 

30 

45 
00 

15 



j 30 



45 
00 
10 
30 
56 
*5 
40 
15 
45 



6 


20 


6 


45 


7 


«5 


7 55 


9 


5 


9 


5° 


10 


20 


11 


00 


11 


30 


Mid' 



A.M. 

or 
P.M. 



P.M. 



A.M. 



Beading of 

north end of 

Needle, 



P.M. 



o 

S75 

75 
75 
74 
74 
73 
73 
73 
72 

7* 

72 
72 

7i 
7i 
7' 

7> 
7' 
7 1 
7i 
7' 
7' 
72 
73 
73 
72 
72 
72 
73 
73 
73 
73 
73 
73 
73 
74 
75 
75 
75 
75 
75 
74 
73 
73 
73 
72 
72 
72 



SOW 

40 

40 

5 

00 

10 

50 

40 

30 

10 

io 

00 

55 
40 

3o 
3o 
20 
3o 
40 
30 
30 
00 
00 
00 
30 
30 
40 
20 
30 
30 
20 

30 
30 
30 
20 
10 

»5 

30 

30 

30 

40 

30 

2 5 
00 

30 
00 
00 



Temp, 

Fahren'. 



Inst. 



o 
—24 
—24 
—24 
—24 
-24 

— Hh 
—Hh 
— 24J 

—Hh 

—25 

-25 

—Hh 
— 24J 

— Hh 
—Hh 

—24 

—24 
—24 
—24 
—24 

—23 
—23 
—23 

—23 

—23 
—23 
—23 

—23 
-23 

—23 

—23 

—23 

—23 

—23 

—23 

— 23J 

— 23J 

— 23J 

—24 

—24 
—24 

— Hh 
—Hh 
—Hh 
—Hh 
—Hh 
—Hh 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



C 

m 

.J3 . 



.a 



Time that a 

horizontal 

needle took to 

make 60 vib". 



J7 55 

17 56.7 
17 5 6 >5 

17 57»5 
»7 57»7 

18 00,3 

17 58 

18 0,2 

17 58 

18 0,2 
18 0,6 
18 1,5 

18 1,5 

18 1,8 



17 56,6 



17 57 



17 5»>8 



17 54>2 

17 5°»7 
17 4 6 > 6 
17 45»3 

17 46,9 
17 48,8 
>7 54»5 

>7 55.7 
17 55»8 



Winds. 



N West*. 
Mod. 



Squally 



17 56,7 



NW 
Mod. 



Fresh 

NNW 



Weather. 



Hazy low 
down 



Hazy 



Hazy 



Remarks, &c. 



It will be seen 
that the max. de- 
flections of this 
needle,took place 
about the same 
time that a de 
crease & increase 
of intensity in 
the directive 
force of the hori- 
zontal needle 
took place. 
Max.toesterly var. 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S 85 W. The line of minimum daily variation. 

The distance of the nearest end of each magnet placed to the South, from the centre of the compass- 
box, was, of that attracting the North end of the needle 18,6 inches, and of the other attracting the 
South end of the needle 27,15 inches : under this adjustment, the needle made one vibration in 10,2 
seconds, so that the directive power now, was to the undiminished force as 0,31 to 1. nearly. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A.M. 

or 
P.M. 



Beading of 

north end of 

needle. 



Temp. 
Fahren'. 



Iiistr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



1825. 
Mar. 23d 



h. m. 

6 30 

7 IO 

7 3° 

7 55 

- 9 8 

9 3o 
10 10 

10 30 

11 18 
11 50 

o 4 



Mar. 24th 



o 
1 
2 
2 
3 
3 
3 
4 

I 

6 

7 

7 

7 

9 

" 9 

9 

11 

Midn r 

1 00 

1 30 

2 00 



45 

5 

5 

45 

5 

25 

55 

45 

20 

00 

20 

00 

35 
55 
00 

'5 

40 
00 



A.M. 



30 

40 

5° 
20 

55 
00 

57 



P.M. 



A.M. 



83 30W 
83 30 
83 30 
83 30 
83 20 
83 3o 
83 3° 
83 3o 
83 30 
83 3° 
83 4° 

83 50 

84 20 

84 20 

85 00 
85 00 
85 00 
85 00 

85 5 
85 00 
85 00 

85 00 
85 
8S 

86 00 
86 20 
86 00 
86 15 
85 50 
85 4° 

84 4° 

85 00 
85 00 
84 00 
83 50 
83 40 
83 40 
83 40 
83 50 



10 
20 
20 



-26 
-26 
-26 
-26 
-26 
-26 

-23 
-22 
-22 
-21 
-21 

-20| 
-2o| 
-20 
-I9J 

-»9i 

-I9J 

-1 9 J 
-i 9 i 

-21 

—22 

-23 
-23 J 
-24 
-24 

-24 
-24 

-24 

-25 

-26| 

-26J 

-26| 

-27 

-27 

-27 
-26| 

-27 

-27 

-27 

-27 



•& 



^3 



2 
2,2 






m. 
18 
18 

18 1,5 
18 IO,7 

18 10,5 

18 9>3 
18 3 

17 52,8 
17 53.9 

»7 56,5 

'7 58,4 

17 S5»6 

»7 5C5 

18 1,8 

17 5 6 »7 

18 0,2 

»7 58.5 

»7 S9 

17 59 

18 00,8 

"18 *z,*5 



18 2,5 

12 4,1 
18 5,* 
«7 54»7 



Max. easterly var. 
took place at 
2 h 5- A. M. 



U 
U 

u 5* 

U <u 

e 2 

« £? 

•a 8 



Max. westerly var. 



Calm 



Easterly 
Light 



Calm 



Clear and 
fine 



Ditto 



Clear and 
fine 



Max. easterly var. 



in the position of the horizontal needle, &c. 



157 



North end of needle to the S. 85 W. The line of min. daily variation. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A.M. 

or 
P.M. 



Beading of 

north end of 

needle. 



Temp. 

Fahren«, 



Inatr. 



Direction of 
north end of 
needle during 
westerly daily 

variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



1825. 
Mar. 24th 



h. m. 
7 50 
9 6 
9 3° 
9 55 
+ 10 20 

10 50 

11 00 

it 30 

Noon 

o 15 

35 

1 40 

2 
2 
3 
3 
4 
5 



Mar. 25 th 



10 

S° 
10 
42 
11 
00 
5 S° 

7 3° 

8 00 
8 30 

8 52 

9 30 

9 5S 
10 15 

10 30 

11 10 

Midn 1 

30 

1 6 

1 45 

2 10 

2 42 

3 32 

4 00 

4 28 

5 40 

6 57 
8 2 

8 50 

9 12 

9 5o 

10 14 

11 00 
11 30 
Noon 

o 30 

55 

1 30 



A. M 



P.M. 



S 83 50W 
83 So 
83 35 
83 35 
83 30 
83 30 

83 40 

84 00 
84 20 

84 3o 
84 40 
84 40 

84 55 

85 00 
85 00 
Ditto 



A.M. 



P.M. 



3 
O 

•*■ 
N 

« 

<u 

XI 

■M 

c 
.2 

O 

6 



o 



-27 
—26 
—26 
— 26J 
26 

— 2 4i 
— Hi 
— 23i 
— 23J 
-*3J 

-22j 

22 

22 



22 

—22 

—23 
—24 
—24 
—25 

Z3 

— z6\ 

—27 

—27 

-27I 

— 27J 

—27 

—27 

—27 

—27 

—27 

—27 

—27 

—27 
—27 

— 29J 

—29 

—28 

—28 

—28 

—28 

— 26J 

— 26J 

—26 

—26 

—.26 

—26 

—25 



o 

6 •* 






o 

its 






m. s. 
18 2 
18 OO 
18 0,7 
18 6,9 



17 5 6 

17 49' 1 

»7 5S>7 
'7 57 



«7 59»S 
17 54.5 
17 52,2 

>7 55 

17 5°»2 

17 53»2 
>7 58,9 



*••••• 



18 
18 



i»4 
i,i 



18 0,8 
*7 55.8 

17 57,5 

17 59-5 

*7 57,2 

17 S4.8 
'7 57.9 
'7 58,5 
»7 59>5 

• ••••>••• 

18 0,8 
17 58,3 

17 59>3 

17 59.8 



Max.westerlyvar. 



Easterly 
Light 



Fine 



Ditto 



Ditto 



Max. easterly var. 



u 

r—i 

u 

a 



T3 •-" 






•a 



itfax. westerly var. 
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Lieut. Foster's observations on the diurnal changes 



North end of needle to the S 85° W. The line of min. daily variation. 



Date. 



1825. 

Mar. 25th 



Mar.z6th 



Mean 
Time of 
Obser- 
vation.' 



m. 
55 
45 
IS 

5° 
So 
00 

36 



8 30 

9 00 

10 00 

11 00 
11 50 

1 7 



5° 
'5 
00 

00 

5° 
00 
00 
40 
00 



10 00 

10 25 

11 2 
11 30 
Noon 

o 30 



Mar. 27th 



10 

5° 
55 
5° 
15 
5° 
20 

10 

5° 

5 

50 



10 50 

11 47 



00 
30 
55 
45 
5° 
15 
50 
20 



A.M. 



A.M. 

or 
P.M. 



P.M. 



S 85 00W 



P.M. 



A. M, 



Reading of 

north end of 

needle. 



.2 

O 

e 

• — 1 



o 



Temp. 

Fahrdu'. 



Instr. 



o 
-24 
-235 
-23J 
-23j 
-23J 
-20 
-26 
.26 
-26} 

-261 

-27 
-27 
-26J 

-26* 

-26 
-26 
-26 

-27 
-26 
-26 
-26 

-24 
-24 
-24 
-23 
-23 

-2iJ 

-22$ 

_ 2 2 

t2« 

-2l| 

-22 

-22i 

-22j 

-23 

-23 

-23 

-23 

-23 

-23 

-23 

-23 

-23 

-23 

-23 

-23 

-23 
-22 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho 

rizontal needle 

took to make 

60 vibrations. 



o 
a, 

e 

S 

'e 



o 

a 



m. s. 
17 54>9 
17 55.7 



17 


56.7 


17 54>3 


17 


56,9 


17 


56,2 


17 


57 


17 


57»S 


17 


5 6 >3 


17 57>8 


17 


5«>3 


17 


57.7 


17 


58,2 


17 


59»7 


17 


S9«4 


18 


z,o 


18 


3»2 


18 


3>7 


18 


5.o 



18 7.5 



17 59 
17 S 8 »8 

17 52,5 
17 52»3 
17 57,6 
17 S» 
17 53.3 



17 

17 
17 
17 
17 
17 
17 
18 



S4»S 
57.4 
56,7 
58,2 
57.2 
59,5 
59>8 
1,0 



18 3 

18 4,2 

17 58,9 

18 00 



Winds. 



N. W. 
Fresh 



North 
Mod. 



North 
Squally 



North 
Fresh 



Ditto 



Weather. 



Hazy 



Squally 



Hazy 



Clear 
Hazy 



Clear 



Remarks, &c. 



Max. easterly var. 



Max.westerlyvar. 



Max. easterlyvar. 



in the position! of the horizontal needle, &c. 
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North end of needle to the S. 85 W. The line of min. daily variation. 



Date. 



Mar. 27 th 



Mar. 28th 



Mean 
Time of 
Obser- 
vation. 



h. ra. 
7 10 
9 OO 

9 3° 
IO IO 
IO 45 

10 

1 30 

2 10 

3 IS 
3 So 

7 00 
— 9 12 

9 35 

10 2 

10 35 

11 10 
11 42 
Midn 1 

1 8 

1 50 

2 

3 

3 

6 

7 
7 
9 
9 
9 

10 30 

11 00 



30 
5 
Sz 
30 
00 
30 
10 

3° 
56 



+ 11 

1 
1 
1 
1 
2 
2 
2 
3 
3 

-I 

6 
7 
9 
9 



30 
00 

'5 

3° 
40 
00 
30 
5° 
22 

4S 
3° 
00 

30 
00 

S 
50 
10 20 
io 50 



A.M. 

or 
P.M. 



A.M. 



P.M. 



A, M ; 



P.M. 



Reading of 

north end of 

needle. 



S 85 OOW 



..E 
••3 



. . *; rt . 

••8 *• 

..fed. 

• • © c • 

85 3o 

86 00 
86 30 
86 20 
86 20 
86 20 
86 20 
86 20 

86 20 

8S 59 
85 20 
84 40 
84 00 

84 00 
83 20 
83 20 
83 20 
83 00 
82 30 
82 00 

82 00 
81 40 
81 30 

83 3° 

85 30 

8S 3° 
85 00 
85 00 
66 50 

87 00 
87 00 

87 00 

88 00 
88 10 
87 30 
87 30 
87 30 
87 3o 
87 3° 
87 20 



Temp. 

Fahren', 



Instr. 



22 

—21 
—21 
—21 

20 

—20 
—18 
—18 
— I8J 
— I8J 
— I8J 

20 

20 

20 

29 

21 

—21 

21 

—22 

— 2 ?J 

22| 

— 22j 

22j 

— 22j 

—23 

—23 

—23 

—22 

-2IJ 

-2Ij 

20 

—20 

20 

—18 
—18 
—18 
—l8 
—18 
—18 
—18 
—l8 
—l8 
—l8 
—l8 

-19J 

20 

20j 

20| 

— 20j 
— 20j 



Direction of 

north end of 

needle daring 

westerly daily 

variation. 



Time that a ho- 
rizontal needle 

too)c to make 
60 vibrations. 



•"4-1 O • • 

* 5 * * 

.*» .. 



.a 

• bo 
. O 

h 



m. s. 

17 59»3 


»7 57.3 


18 


5,5 


18 


4»7 


18 


4,2 


18 


3,7 


17 


57.2 


'7 53-7 


17 


ss.s 


"7 


56,5 


17 


57,8 


'7 


55,3 


17 


56 


17 


58,3 


>7 59 


18 


1,6 


18 


2,8 


18 


7.9 


18 


6,0 


*7 58,5 


18 


7,2 


»7 SS.7 


18 


3,7 


18 


10,8 


18 


10,4 


18 


4,4 


18 


1 



18 2,5 


17 56,2 


17 5i>5 


'7 53,3 


17 52,8 
'7 56,3 



'7 57,8 



Winds. 



J 



Weather. 



Hazy 
with snow 



Westerly- 
Light 



Westerly 
Light 



Easterly 
Light 



Ditto 



Hazy 



Hazy 



Clear and 
fine 



Remarks, &c. 



Mqx.westerlyvar. 



Tried the elec- 
trometer, but no 
effects of electri- 
city were observ 
ed by the gold 
leaf. 



Max. easterly var. 



•••••• 



Hazy 
withsnow 
...... 



Max. "westerly var, 



Max. easterly var. 
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'Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S. 85 W. The line of min. daily variation. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A.M. 

or 
P.M. 



Reading of 

north end of 

needle. 



Temp. 
Fahren'. 

Instr. 



Direction of 

north end of 

needle during 

westerly daily 

variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c 



Mar. 28th 
Mar. 29th 



h. 
II 



m. 

'5 



11 52 

i 7 



5z 
12 

50 
45 
12 
00 

30 
00 

3° 
10 
46 



10 12 

1* 5 

11 40 
o 7 

- 1 

1 
2 
2 

3 
3 



Mar. 30th 



2 
40 
"5 
5° 
15 

6 00 

7 00 

7 3° 

8 00 
8 30 
8 50 

— 9 12 
10 14 

10 46 

11 20 
Midn* 

o 8 

10 

1 20 



35 
10 

58 
00 
00 
10 
40 
00 

'5 
20 

30 



P.M. 
A.M, 



P.M. 



A.M. 



8 00 



8°6 
86 
86 
86 
86 
86 
86 
86 

85 
84 
84 
84 
84 

84 
84 

85 

H 4 
84 
84 

o 4 
o 4 
o 4 

I 5 

o S 
o 5 
I 5 

5 

I s 

8 J 
85 

86 
86 
86 

86 
86 

8 S 

St 

8z 
77 
75 
78 

79 
78 
78 

79 
80 
81 
81 



10W 

00 

10 

20 

10 

10 

10 

10 

45 

30 

5° 

5° 
40 

30 
20 

10 

40 

10 

00 

00 

10 

40 

00 

00 

15 

3° 

3° 
40 

40 
40 
3° 
3° 
20 
20 
00 
10 

25 
25 
40 

30 
3o 
00 
z8 
00 

3° 
00 

00 

00 

00 

00 



o 
— 20J 

21 

—21 

21 

—21 
—22 
— 22 
—22 
—23 
—23 
—23 
—23 

21 

21 

21 

—20 

—19 

—19 

-l8J 

—18 

-17* 

-I7J 

-»7l 

—17 

-»9i 
—21 
— 21 

— 22 
—22 
— 22 

22 

22 

22 

22 

22 

22 

22 

22 

—22 

— 22j 

—23 

-23J 

-23J 

-23* 

-23* 

-23J 

-23} 

-23J 
—23 

—23 



.13 . . 

§ 

o 
•J3 •• 



•o 



a 

■ «H • • 

u 
•■£'• 
• o •* 



17 57.5 
17 58,8 

'7 59.3 
18 0,5 


18 2,3 


18 3.5 
18 3.3 


17 57.5 

18 4,7 
18 0,8 


17 57.5 

17 51,2 

18 14,3 


18 18 
17 46,7 


17 48,5 


17 48 
17 56,2 

'7 55.5 
'7 53 


17 59.3 


17 58.5 
'7 59.7 


18 1,3 
18 2,8 


18 0,3 
18 9,3 
18 14,8 

18 3i.3 
18 24,2 

18 11,5 



«8 13.5 



18 11,4 



East 
Light 



Hazy 



Ditto 



Ditto 



Halo and Parhe 
lion on each side 
side of ©. Max, 
westerly var. 



Max. easterly var, 



Easterly 
Light 



Clear and 
fine 



Northerli 

North 

Light 



Clear 
Clear 



Easterly 
Light 



Clear and 
fine 



in the position of the horizontal needle, &c* 



161 



North end of Needle to the S 85 W. 


The line of min. daily variation. 


1 






Direction of 








" 


Date. 


Mean 

Time of 

Obser- 


A. M. 

or 
P.M. 


Reading of 

north end of 

Needle. 


Temp. 

Fahren'. 


north end of 
needle during 
westerly daily 


Time that a ho- 
rizontal needle 
took to make 


Winds. 


Weather. 


Remarks, &c. 






vation. 






Instr. 


variation. 


60 vibrations. 








1825. 


h. m. 




/ 







m. s. 








Mar. 30th 


10 00 
10 10 

IO 30 

10 50 

11 20 
II 40 
Noon 

50 

1 10 

2 36 
— 3 00 

5 10 

6 15 


A.M. 
P. M 


S 83 30W 
85 OO 
80 20 
83 3° 

88 40 
88 00 
85 00 
88 00 
88 10 

88 00 

87 40 

89 10 

88 30 
87 40 
87 10 


—21 
— 21 
21 

— 2 °h 

—19 
—19 
—19 
—19 
—l8 
—18 

—17 
—17 

-,8j 
—19 
— 20 




18 10,3 

17 4 6 >7 

»7 54 

18 u,3 

17 57»2 
17 57 
17 58*1 
17 53»7 




Hazy 


Max. westerlyvar. 




6 50 




86 5° 


— 21 




17 54»> 


Easterly 


Hazy 






7 20 




86 40 


— 21 






moderate 








8 00 




86 40 


— 21 




>7 5 8 '4 










8 30 




86 40 


— 21 














8 45 




86 00 


—21 














9 12 




86 00 


— 22 




17 55.2 










9 4 2 - 




86 20 


— 22 














10 15 




86 30 


—22 




»7 57.2 










10 50 




86 30 


— 22 














11 50 




86 30 


—22 














Midn* 




86 30 


—22 




>7 57'7 


Ditto 


Ditto 




Marxist 


5 >° 


A. M. 


81 00 


—24 




18 0,7 


Easterly- 


Hazy 


Max. easterly var. 




5 50 




81 00 


—24 






Fresh 


» 


at i h 3 m A.M. 




6 20 




80 40 


—24 


« • • • 


18 9,4 










+ 6 55 




80 30 


—24 


•a 












7 15 




81 00 


—24 


•• 9 •-. 


18 4,4 










8 00 




83 20 


—24 


.. * .. 


«7 55.8 










9 6 




83 5° 


— z 3 


• • <3 • • 


18 3 


Ditto 


Cloudy 






10 




84 3° 


— 22 


• - <u 


18 4,3 


Light 








11 I 




83 10 


— 21 


• • *S • • 


18 9,2 










11 36 




83 00 


— 21 


O 












Noon 
— 30 


P. M. 


85 5° 

86 30 


—21 
—21 


H 

•»•••••• 


18 1 

•••••••• 






Max. westerly var. 


Easterly 






1 10 




86 20 


—20 




17 5 8 .8 


moderate 








1 50 




86 so 


—20 














2 15 




86 20 


— 19J 




17 53.7 










2 so 




86 20 


— 19I 














3 12 




86 20 


-19* 




17 58.5 










3 56 




86 20 


— 19J 




17 58.2 










8 00 




86 20 


—23 




17 5 6 >5 


Easterly 


Very 






9 00 




86 30 


—24 




17 57.7- , 




Clear 






9 5*5 




84 55 
84 55 


—24 

—• 2 4i 




»7 55.5. , 






5, on south me- 
ridian 1 9 alti- 




10 30 












11 00 




85 00 


— 2S 




17 5 6 .5 , 






tude. 




Midn* 




85 15 


—25 




18 1 









MDCCCXXVI. 



* Y 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S 85 W. The line of min. daily variation. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A. M. 

or 
P.M. 



Beading of 

north end of 

Needle. 



Temp. 
Fahren'. 



Instr. 



Direction of 

north end of 

needle during 

westerly daily 

variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c 



1825. 
April I St 



h. m. 

1 >5 

1 52 
2 



9 
+ 9 



18 

S° 
20 

56 
00 

!S 
30 

6 45 

7 00 
10 

50 



Apr. 2nd 



10 15 
io 45 
ii 6 

11 20 
11 32 
11 45 



o 
I 
I 

2 

3 



8 

00 

49 
30 
12 

4 00 

5 00 

6 00 

6 30 

7 30 

8 00 
.9 6 

10 40 

11 5 
11 52 

1 00 

1 32 

2 10 

2 42 

3 5 
i- 4 * 

5 00 

6 00 

8 00 

9 10 

9 47 

10 12 

" 5 

11 10 

11 45 



A.M. 



P. M. 



A.M. 



20 
10 



84 20W 
84 30 
84 20 
84 00 
84 00 

84 00 
82 30 

82 00 

80 30 

79 3° 
79 20 
78 50 
78 00 

81 30 
83 
87 
90 00 
90 00 

87 3o 

87 20 

83 30 

90 00 
89 20 

88 15 

87 30 

88 50 
87 00 

85 00 

87 40 

88 00 

91 so 

89 3o 

86 20 
85 30 

84 3° 
83 So 
83 20 

82 50 
82 00 

81 40 

82 00 
82 10 



82 40 

83 00 

83 30 

84 20 

85 00 
85 00 



-*si 

3* 

-26 

-26J 

-26J 

-27 

-27 

-27 

-27 

-27 

-24 

-23 

-23 

-23 

-23 
-22 
-22 
-21 

-20j 

-20 

-19 

-19 

-19 

-19 

-21 

-21 

-21 

-23 

-23 

-235 

-23J 

-23$ 

: 26 
-26 
-26 

-27 
-27 

-27 
-27 
-26J 

-26£ 

-24 
-24 
-24 

-23 
-23 
-23 



3 
60 
1) 



•I) B •■ 

-« a 



m. s: 

18 3»S 

18 9,7 
18 15,5 

18 4 
18 10,8 



18 is 
18 23,3 

18 9 
>7 S5»3 



17 49»8 
«7 49»7 
17 43.8 

»7 55»7 
«7 54»3 
17 44 
17 SS 

17 45 
'7 S2.3 
'7 39»3 

17 46,1 

>7 52,9 
»7 59>i 

18 s«8 

18 4,7 



18 4,5 
18 8,8 
18 S7>3 

'7 S3»S 
18 17,5 
18 0,7 



17 S7»S 
17 56 

17 33»8 



Easterly 
moderate 



Squally- 
Moderate 
easterly 



Clear 



Fine and 
Clear 



Max. easterly var, 



Easterly 
light 



Clear and 
Fine 



Theintervals of 

10 vib* of the ho- 
rizontal needle 
were rapidly de- 
creasing between 

11 "and i2 h A.M. 
Max. westerly var. 



Easterly 

light 
Easterly 
moderate 



Clear and 
Fine 
Ditto 



Max. easterly var 



Ditto 



Squally 



Hazy 



Max.teesterlyvar, 



in the position of the horizontal needle, &c. 
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North end of Needle to the S 85 W. The line of min. daily variation. 



Dale. 



1835. 
April 2d 



April 3d 



Mean 
Time of 
Obser- 
vation. 



m. 
4 
30 
5° 
15 
5° 

12 

s i 
00 

s 



9 5 

10 2 
10 50 
Midn' 

1 12 

* 55 

2 35 

3 10 

3 So 



Apr. 4th 



+ 9 


00 


9 


30 


10 


? 


10 


48 


11 


22 





10 





13 





»S 


1 


6 


— 1 


40 


3 


00 


3 


30 


5 


2 


5 


30 


6 


00 


6 


*5 


6 


5° 


7 


20 


7 54 


9 


10 


10 


2 


11 


i? 


Midn* 


5 


20 


5 


50 


6 


"> 


6 


5* 


7 


00 


7 


10 



P.M. 



A.M. 

or 
P.M. 



A.M. 



P. M, 



Reading of 
north end of 

Needle. 



Temp. 
Fahren'. 



A.M. 



86 40W 

87 3° 

88 00 
88 00 
88 00 
88 00 
87 20 
86 30 

84 5° 
84 50 

86 10 
86 10 

86 10 

84 00 

83 30 
83 30 
83 20 
82 30 

77 20 

79 00 
82 30 

81 10 

80 10 

82 30 

87 00 
87 24 
90 30 
9« 5 
8655 
86 00 
86 00 

86 30 

87 00 
87 00 
87 00 
86 30 
86 10 
86 30 
86 20 
86 20 
86 20 
85 00 

85 00 
84 30 
84 00 
84 00 
83 00 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



—23 
— 22J 
— 22j 
— 22j 
—22 

22 

22 

—23 

—23 

— 23j 

— 23J 

—23 

—23 

—23 

—24 

—24 

—24 

—Hi 
—Hi 
—Hi 
—Hi 
—23 

—23 

—22 

— 22 

-21J 

—21 

—21 

—21 

— 21 

—20 

—19 

—18 

-19 

-19J 

—19} 

—20 

•—20 

— 20J 

— 21 

— 21 

—21 

— 22 

—-22 

—23 

—23 

—23 
—23 

—23 
—23 



13 

s 

.a 

u 

e2 



17 46 



17 47>4 

>7 53»6 
17 56 

»7 S3»5 
»7 59»8 
•7 54,7 



17 
«7 
'7 
»7 
18 

18 
18 
18 



18 
18 



53,7 
56,5 
57' 
58 
5.i 

1,2 
5.2 

",3 



II 

4,3 



17 57,5 



»7 45,7 



56,4 
00,5 

54,3 



17 Si»9 
17 54.3 



'7 
'7 
'7 
17 

17 

*7 



S5>« 

SS«5 
57,3 
S8,7 
58,6 
56,0 



18 0,4 
18 2,7 



Winds. 



Easterly 
Light 



Ditto 



Weather. 



Hazy to 
the west- 
ward. 



Hazy 



Remarks, &c. 



Max. easterly var. 



Max. westerly var. 



Easterly 
Light 



Hazy with 

small snow. 



Ditto 



Hazy 



Max. easterly var. 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S 85 W. The line of minimum daily variation. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A.M. 



P. M. 



Reading of 

north end of 

Needle. 



Temp. 
Fahren 1 



Instr. 



Direction of 

north end of 

needle during 

westerly daily 

variation. 



Time tliat a ho 

rizontal needle 

took to make 

60 vibrations. 



Winds, 



Weather. 



Remarks, ice. 



1825. 
April 4th 



li. 

+ 9 

9 



10 

5 2 



10 15 

5 

S 

10 

20 

S° 

10 

45 



11 

o 
- I 

I 
I 

2 
2 

3 
3 
3 
5 
5 
6 

7 
9 
9 



A. M. 



P. M. 



2 5 

54 
00 

30 
00 
00 
00 

55 

10 15 

11 00 



April 5th 



1 1 
11 

1 
2 
3 
4 
5 



16 

5° 

7 
5 
o 

2 

3° 



A. M. 



S 82 

83 

84 

I 5 

8 5 

9J 
9i 

8 o 9 
89 

89 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
86 
85 
85 
8S 
85 



00 W 

40 

5° 
30 
40 
00 
00 
10 
00 
00 

5° 
So 
10 
10 

30. 

30 

3° 

30 

30 

2 5 

z 5 
25 

00 
00 
40 
30 
00 
00 



o 
21 

21 

21 

21 

— I 9 

— l8 

— 18 
—18 
—18 
—18 
—18 
—17 

—17 
—18 
—18 

— 19J 
— 20 
— 22 
— 2 3 
—23 
— 2 3 
— 2 3 
— 2 3 
—24 

—24 

— 2 5 
— 2 5 
—25 



."O 

c 



o 



18 12,3 



18 
18 

18 



«>5 
i>5 
2 



'7 43.5 

«7 45>4 

17 5 8 >i 

18 ' '2,7 
18 00 

'7 55 
»7 S4 
>7 54 

17 56,2 



Max.wcsterlyvar. 



Max. easterly var. 



Easterly 
light 



Clear and 
fine. 



•7 
18 
18 
18 
18 
18 
17 



57.4 
o,3 
2 >3 
z,8 

3.3 

7»S 
58 



Easterly 
light 



Clear and 
fine. 



North end of Needle to the N 85 E. 

Both magnets were placed to the south of the compass ; the distance from the centre of the box, 
to the nearest end of the magnet, attracting the north end of the needle, was 18,98 inches, and to the 
nearest end of the other, attracting the south end of the needle, 27 inches. The needle now made 
1 vibration in 9,5 seconds, the directive force being reduced in the ratio of 0,35 to 1 nearly. 



April 5th 


6 00 


A.M. 


N 85 E 


—25 




17 S9>5 


Easterly 


Clear and 


© rising ENE. 




7 00 




85 10 


— 2 5 




18 6,2 


light 


fine. 


(true.) 




7 30 




84 30 


— 2 S 




18 i,s 










8 56 




84 00 


— 22 


. ,-o . . 


18 i,8 










9 »5 




83 50 


-22* 


. . re • . 


18 1 






1 




9 3o 




83 2 o 


— 2l| 


* . 4_i . . 




.... 


.... 


Max.westerly var. 




10 00 




82 30 


-Zli 




18 0,2 










10 15 




84 3o 


21 


u. 












10 50 




86 00 


20 















11 00 




8 S 3° 


20 


*j 


18 6,4 










11 30 




84 30 


— 19 


Eh 








■ 



in the position of the horizontal needle, &c. 
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North end of Needle to the N 85 E. 



Date. 



Mean 
Time of 
Observa- 
tion. 



1825. 

April 5th 



h. 10. 

" 35 
11 40 
11 50 

" 55 

Noon 

o 45 



April 6th 



00 

3° 

00 

30 
40 

3° 
S8 

3° 
00 
00 
00 

45 
10 20 

10 50 

11 is 
n 54 



A. M. 

or 
P.M. 



A. M. 



P.M. 



Beading of 

north end of 

Needle. 



5 
55 
S 
7 
o 

S 6° 

58 
10 

15 

3° 
55 

00 

3° 



10 00 

10 30 

11 00 

n 35 
Noon 

o 30 
o 

1 
1 
1 
2 
2 
3 
3 



A.M. 



P. M. 



N 83 00 E 
82 00 
81 00 
80 30 
80 00 
79 50 

79 5° 

80 00 
80 00 
80 30 

79 50 

80 so 

81 50 

82 00 
81 50 
81 50 
81 40 
81 40 
81 40 

81 50 

82 10 

82 40 

83 00 

83 25 

83 5° 
84. 00 

84 10 
84 25 

84 35 

85 10 

85 3° 
87 00 
87 30 
87 3° 
87 30 
87 20 
87 10 
87 30 
87 3o 
87 20 
87 26 
87 io 
85 40 
84 50 

84 5o 
84 40 
84 40 
84 40 

84 30 
84 IO 



Temp. 

Fahren'. 



Instr. 



—19 
—19 
—19 
—19 
—19 
—18 
—I8 
—18 
—18 

-18J 
— "7 
—17 
—'7 
— 20 
— 21 
— 21 

— 2 3 
—23 

-23J 
—23 
—24 
—24 

— 2 5 
—25 
—25 

Z3 

—26 
—26 
—26 
—26 
—26 
—26 

—25 
— 23J 
— 23J 
— 22 
— 22 
— 22 
— 21 
— 20 
—19 
—19 
— 19J 

-19* 
— »9i 

-»9i 
-i9i 

-»9* 

-»9i 



Direction of 

north end of 

needle during 

westerly daily 

variatiaii. 



•T3 

a 



* 4) 



. o 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations, 



in. s. 

17 47»6 

17 51,6 

17 56 

>7 55>2 

17 57>i 

'7 55>8 

»7 55 

17 50 

18 2,2 

18 2,9 

18 00 

18 1,6 

18 6,8 

18 6r,z 



18 


9»3 


17 54»4 


18 


3 


18 


7,8 


18 


9>7 



18 15,5 

18 11,8 

18 9,2 

18 2,6 

18 9 

17 56,1 

17 59 



18 0,4 
18 1,7 



Winds. 



Weather. 



Remarks, &c. 



Easterly 
light. 



ENE 

mod. & clear 

Easterly 
light 



Slight fall of 
small snow. 



Clear and 
fine 



Max. easterly 
variation. 



Max. westerly 
variation. 



Easterly 
light 



Clear and 
fine 



Max. easterly 
variation. 
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Lieut, Foster's observations on the diurnal changes 



North end of Needle to the N 85 E. 



Date. 



Mean 
Time of 
Observa- 
tion. 



A.M. 

or 
P.M. 



Reading of 

north end of 

Needle. 



Temp. 

Fahren', 



Instr. 



Directiou of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



1825. 
April 6th 



April 7th 



h. m. 

5 10 

6 6 

6 50 

7 48 
9 00 

10 00 

10 30 

11 00 
11 30 
Mid'. 

1 10 

1 50 

2 30 

3 3 

3 5° 
5 00 

o 00 

7 00 

• 7 55 
9 10 
9 50 

10 11 

11 2 
11 51 
Noon 

o 



P.M. 



N 



A.M. 



30 
1 00 

1 3° 

2 00 
2 30 



April 8th 



3 


00 


5 


00 


5 


30 


6 


10 


6 


30 


7 


10 


7 


30 


7 52 


7 55 


9 


10 


10 


6 


11 


10 


11 


56 


1 


00 


1 


10 


1 


40 


2 


10 



P.M. 



A.M 



84 10 E 
84 00 
84 10 
84 20 
83 3o 
83 30 
83 30 

83 3o 
83 3o 
83 30 
83 3° 
83 3o 
83 30 

83 30 

84 00 
84 20 
84 15 
84 35 
84 55 
84 30 

84 3o 
84 30 

84 3o 
84 30 
84 3o 
84 3o 

83 3° 
82 20 

82 00 
81 3° 
81 30 
81 25 
81 10 



81 
81 
81 
81 



5 
5 

5 
10 



81 35 
81 40 

81 50 

82 00 
82 20 

82 15 

83 30 

84 30 

84 30 

85 00 



o 

— 20 

—21 

21 

22 

22 

—23 
—24 
—24 
—24 
— 24J 

—25 
—.25 

—25 

—25 
—25 

—25 

—2S 

-*4 
-23 
—23 
— 22 
— a 1 
— 20 
—19 
-i 8 J 

T l 7i 
—17 

-16J 
-16J 
-i6j 

->6J 

—17 

—18 

—19 

—19 

— 20 

—20 

— 20 

—20 

— 20 

— 21 

—21 

—22 

—22 

— 22 

—22 J 

—22 









•a 



<L> 

■s 
•© 



ra. s. 

18 1,8 
17 56 
17 5 6 >7 
•7 55»7 
3.3 
°>3 



18 
18 



18 00 



18 
18 
18 



2.5 

1,1 

4>6 



>7 58,7 
'7 5 8 »5 

17 56,6 

18 0,7 



18 
18 
18 
18 



6,1 

1,2 

1,5 



18 7,2 

18 8 

17 5S»2 

17 53,5 

17 57 
•7 53 

17 52,8 
17 52,6 



17 56,6 

18 i,8 

>7 59»7 
18 1,5 
18 1,5 

'7 59 



18 9 



Easterly 
light 

Easterly 
light 



Clear and 

fine. 

Clear and 
fine. 



Ditto 



Ditto 



Max. westerly var. 



Easterly 
light 



Clear and 
fine 



Max. easterly var. 



in the position of the horizontal needle, &c. 
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North end of Needle to the NE. 

The magnets were now placed to the north and south of the needle, with their axes slightly inclined to 
the magnetic meridian ; the north magnet had its north pole towards the compass-box, at the distance 
of 29,1 inches from its centre, and the south magnet had its south pole towards the compass-box, at 
the distance of 30,1 inches from its centre : the time in which the needle now performed 1 vibration, 
was 14,4 seconds j so that the directive force was reduced in the ratio of 0,15 to 1. 





Mean 




Time of 


Date. 


Obser- 




vation. 


1825. 


h. m. 


April 8th 


5 io 




5 55 




6 30 




6 55 




7 20 




7 5° 




8 00 




9 26 




9 28 




10 10 




10 30 




11 10 




11 30 




Noon 




15 




30 




+ 1 10 




2 00 




2 $0 




3 10 




3 47 




5 5 




5 3o 




6 00 




6 20 




6 35 




7 10 




8 00 




9 3° 




10 00 




IO 35 




11 12 




— Midn' 



A. M, 

or 
P.M. 



A.M. 



Reading of 
north end of 
Needle. 



Temp. 
Fahren«. 



Instr. 



Direction of 

north end of 

needle daring 

westerly daily 

variation. 



P. M 



N45 30 E 
45 2° 
45 20 
45 20 
45 20 
44 »° 
43 5° 
42 20 
42 00 
41 50 

4i 30 
41 10 
41 00 

36 10 

35 00 
29 00 

i 3° 
10 10 

16 30 
vj 00 

17 40 
25 30 
25 30 
^7 3o 
27 3o 

32 00 

33 3o 

37 °° 
40 00 
40 00 
40 00 

45 IO 
51 30 



o 

—23 

22 

—22 

22 

-2l£ 
-21* 

2lJ 

20 

20 

20 

—20 
—19 
— I8J 
— I8J 

— «8£ 
— 18£ 
—17 

—17 
—17 
—17 
—17 
—17 
—17 
— 1 7 
—18 
—19 
—19 
—19 
— 20 
— 20 
—20 

— 2o£ 
— 20| 



c 

rfi 

JS 
00 

•c 

■fl 

o 

h 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



m. s. 

18 1,3 
1 8 9,2 
18 12,3 

18 3»4 

17 5 8 »8 

18 22,8 

18 6 
17 51,8 

17 5 6 » 2 
*7 5°>S 

»7 44 
'7 53 
»7 43»5 

17 37 



»7 4i>5 
J 7 34.7 
17 44,6 

»7 45*4 



Winds. 



East 
Fresh 



Weather. 



Clear and 
Fine 



Remarks, &c. 



It will be seen that, 
at the time of the 
greatest westerly var. 
an increase of direct 
ive power in the ho- 
rizontal needle took 
place, which accounts 
for the great express 
sion of 50° for the 
daily variation. 



moderate 



Ditto Clear and 



Easterly 
Light 



Fine 



Max. west. var. 



Hazy 



Max. east. var. 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the N E. 

The situation of the magnets, in this case, was the same as in the preceding observations at N. E ; 
except that their ends nearest to the needle were 29,7 inches from the centre of the compass-box : the 
needle making 1 vibration in 12 seconds, the directive force was reduced in the ratio of 0,22 to 1. 



Date. 



1825. 
Apr. 9th 



Mean 
Time of 
Obser- 
vation. 



h. 

2 

3 
3 
4 
5 
6 
6 
7 
7 
9 
9 
9 
10 15 

10 45 

11 10 

11 45 

12 8 



m. 
OO 
OO 
12 
48 

8 
00 

OO 

30 

OO 

30 

00 

35 
So 



5 
3o 
10 
30 
10 

50 

5 00 

6 00 

6 30 

7 00 

8 00 

9 10 

9 45 
10 5 

10 35 

11 7 

" 34 
11 56 



A.M. 



A. M. 

or 
P. M. 



P.M. 



Reading of 
north end of 

Needle. 



N54 
54 
53 
53 
53 
53 
52 
5' 
5i 
5° 
5° 
44 
44 
44 
44 
44 
43 
43 
38 
38 

38 
38 
38 
34 
34 
34 
34 
34 
34 
34 
35 
35 

36 

36 

37 



00 E 
00 

5° 
5° 
3° 
00 

00 
30 
00 
40 
20 

5° 
10 
10 

00 
00 
40 

OO 

55 
40 

3° 
»S 

00 
00 
00 
00 
00 
00 
00 
20 
20 
30 
5° 

OO 

30 
30 



Temp. 
Fahren', 

Instr. 



o 

— «o* 

— 2o£ 

20| 

—21 
— -20 

20 

20 

—20 

20 

—20 

-1 8 h 

— is! 

— I8J 
—18 

-I7J 

—17 

—17 

— I6J 

—16 

—16 

—16 

—15 
—16 

—16 

—17 

—17 
—17 

—17 
—17 

— i8i 
—19 
-19 

— 19J 
—19 

-19 
— 19 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



c 



' • w 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



18 4 

17 7.3 

18 8,2 

18 7>5 

18 12 

18 8 



18 
18 
18 



8,2 
7»5 
9-7 



18 9,2 

18 16,1 

18 9,7 
17 58»S 

17 53»9 

17 47.8 
•7 41 »4 
17 4M 
'7 55 

l 7 43 
17 5°> 2 
17 47.2 

17 54>4 

17 55.4 

17 5 6 -5 



Easterly 
moderate 



Winds. 



Ditto 



Overcast 



Easterly 
moderate 



Weather. 



Hazy 



Hazy 



Remarks, &c. 



Max. westerly var 



in the position of the horizontal needle, &c. 
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North end of Needle to the N E. 



Date. 



Mean 
Time of 
Obser- 
vation. 



A. M, 

or 
P.M. 



Reading of 

north end of 

Needle. 



Temp. 

Fahren'. 



lnstr. 



Direction of 

north end of 

needle daring 

westerly daily 

variation . 



Time that a ho 
rizontal needle 
took to make 
60 vibrations. 



Winds. 



Weather. 



Remarks, &c. 



1825. 
Apr. 10th 



b. m. 
I 13 



A.M. 



l S 
16 

»7 
58 
11 

55 
— 3 50 
5 10 
6 



4 

2 

5° 



7 

7 . 

8 10 

9 00 
10 00 

10 30 
n 00 

11 30 
+Noon 

1 00 

1 3 2 

7. 00 

2 32 

3 00 
3 34 
3 55 

5 7 

6 6 

7 5 
7 46 



P.M. 



N42 
44 

46 
47 
47 
5' 
53 
52 
52 
5z 
52 
52 
52 

8 

4« 
40 

38 

39 
40 
40 
40 
39 
39 
39 
39 
39 
39 
39 



50 E 

5° 
3o 
00 
00 

3° 
40 
00 
20 
20 
40 
20 
20 
00 
00 

3° 
00 
00 
40 
00 
20 
20 
20 
40 
00 
00 
00 
10 
10 
00 



o 

-19 
-19 

.19 

-19 

.i8i 

-1 8 J 

•18 

-18 

-18 

-18 

-'7 

-17 

-16 

-16 

-16 

-IS* 

-Hi 
-1 4 J 
-14 

-14 
-14 
-1 3 J 
-1 3 J 
-«3i 
-1 3 J 
-13 
-13 
-13 
13 



m. s. 

>7 57»5 



Easterly 
moderate 



Hazy 



.. 9 

JS 

•a 



01 

.a 



18 
18 
18 
18 
18 
18 

18 
18 
18 



3»8 
11 

4>4 
14.5 
»3»3 
»7»7 

20,2 

7.2 
10 



Easterly 
Fresh 



o 



'7 53»5 

17 S 8 >5 
17 55>° 

>8 3»5 



17 37>9 



17 
>7 
17 
17 
18 



48,2 
56,8 
59> 2 

5»>7 



ESE 
Strong 



ESE strong 
gales with 
heavy drift 
of snow. 



Max.easterlyvar. 



Thick hazy 

weather 
with snow 
drift. 



Much snow 
drift and 

thick wea- 
ther. 



Max.iBesterlyear, 



The direction of the Needle was not registered after 7 h 46 m P. M. in con- 
sequence of the severity of the weather : Gale of wind from eastward, and 
much snow drift. 



MDCCCXXVI. 
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Lieut. Foster's observations on the diurnal changes 



North end of Needle to the S. E. 

The needle was held in equilibria at this point by two bat magnets ; one to the North, with its 
nearest end from the centre of the compass 26,3 inches; the other to the South, having its nearest 
end from the centre of the compass 26,6 inches ; the axis Of each magnet was slightly inclined to 
the meridian, and the needle under their influence made 1 vibration in H,J seconds, the directive 
power being reduced in the ratio of 0,24 to J nearly * 



Date. 



1825. 

Apr. 1 2th 



Mean 
Time of 
Obser- 
vation. 



h. m. 

6 30 



00 

bo 
3z 



10 15 
10 32 



11 
11 
11 
11 
o 
I 

2 

■ 3 
3 

5 

5 



Apr. 13 th 



7 

3° 
32 
33 

5 

10 

7 
8 

57 

00 

3° 
6 00 

6 30 

7 00 

8 00 



A.M. 

or 
P.M. 



A. M 



P.M. 



Beading of 

north end of 

needle. 



Temp, 

Fahreri'. 



IO 

II 

II 

I 

2 

3 

— 4 
5 



2 

10 
55 

7 

5 
6 

o 
30 
00 

3° 
00 

3° 

8 00 

9 00 

9 5o 
10 10 

10 30 
+ 11 10 

11 30 

1 S 

1 30 



6 
6 
7 

7 



A. M, 



P.M. 



44 00 E 
43 30 
43 i° 

43 00 

42 55 
42 30 
42 30 
42 10 
42 00 
4« 55 
4i 55 
42 00 
42 00 
41 50 

41 50 

42 10 
42 40 
42 40 
42 40 
42 40 
42 40 



5° 30 
50 30 

50 3° 
50 o 

49 30 

50 30 

51 30 
49 5 

48 30 
48 00 
47 00 
46 20 

44 00 

43 5° 
41 00 
36 00 

35 4o 

36 5 

37 °o 
37 00 



Instr. 



Direction of 
north end of 
needle during 
westerly daily 
variation. 



Time that a ho- 
rizontal needle 
took to make 
60 vibrations. 



+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 
+ 

4- 

+ 

+ 
+ 
+ 
4- 
+ 
4- 



3 
3i 

4 

I 
6 
6 

7 
7 
7 



5 
5 

5 
5 

5 
5 
5 
4 

4 

4 
4 
3 
2 
1 

— 1 
-* 1 

— 1 

— i 

Zero 
Zero 

T"^ 

4- oj 
Zero 
Zero 
+ 1 
4- 1 
+ 1 
+ 1 



. id . 

T 






m. 
18 



6. 

«7>4 



18 20,3 
18 i6>5 
18 19,6 

l8 12,2 



WinTis. 



18 


«>« 


18 


io>3 


18 


8*7 


18 


8,2 


18 


<s,« 


'7 59>7 



1 8 i>7 

17 S6>3 

17 S* 

18 7 
18 6>2 
18 11 
18 14 
18 14,5 
18 16,7 
18 18,5 
18 22,8 
18 21,5 

18 24,8 

18 28,5 

18 25,8 

18 23,1 

18 21,2 
18 11,8 
18 8,4 
17 58.6 



ESE 
Fresh 



East 
moderate 



Hazy 



Weather. 



Snow 
falling 



Squally 



Much 
drift 



Eastward 
Squally 

Easterly 
moderate 



Easterly 
Light 
NE 
Squally 
with drift 



Remarks, &c. 



Max.easterly var. 
took place at 
o" 3 m A. M. 



Mux.westerlyvar 



Stars 
faintly 
visible 
Cloudy 



Fine, 
clear. 



Northerl' 
Fresh 



Hazy 



Max. easterly var. 



Max. westerly var. 



in the position of the horizontal needle, &c. 
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North end of Needle to the S E. 



Date. 



1825. 
Apr. 13 th 



Mean 
Time of 

Obser- 
vation. 



Apr. 14th 



h. 
2 
3 
5 
6 
6 
— 6 30 
7 po 
7 

9 
9 



A.M. 

or 
P.M. 



"5 
3° 
3° 

GO 

'5 



30 

S 
45 

IQ IO 
II OO 

U 3° 

Midn 1 

1 10 



30 
10 

7 
50 
10 
00 
IP 

35 
5 o 

30 



10 00 

10 30 

11 00 
ii 30 

5 

20 

3° 
48 
20 
OO 

3° 

3 00 

4 00 
10 

5° 

5° 
10 

48 
3° 



5 

I 
7 
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March 22nd. North end of Needle to the S. 83 W. 

The following summary of the observations at this point, is 
given here, merely to prevent breaking the preceding series : 
they were commenced at 6 o'clock in the morning, at which 
time the north end of the needle was at S. 83° 30' W. where it 
remained until i past 9 b ; it then moved to S. 85 W. and 
became nearly stationary until about n h so m , at which time 
it was at S. 8i° so' W. and soon after, I observed it vibrating 
rapidly in very small arcs, which were continued with 
different degrees of intensity for the space of a quarter of an 
hour. During this time, simultaneous observations on the 
times of vibration of a horizontal needle were made, and as 
great fluctuations were observed in the intervals of 10 vibra- 
tions, I have inserted them in detail, as follows, in order to 
show the variations of horizontal intensity which take place 
in short intervals, and to which must be attributed the 
irregular vibratory motion observed in this needle. 



Mean Time of 
Observation. 


Intervals of 
10 vibrat. 


Remarks. 


b. m. s. 
II 38 5,2 
41 IO 

44 13 . 
47 16,5 
50 19 

S3 20.7 

56 *3>5 


m. s. 
3 4.8 
3 3 
3 3.5 
3 2.5 
3 i.7 
3 1.8 


It appears by these observations, that 
the intervals of 10 vibrations, exhibit 
changes of horizontal intensity to the 
amount of -^th part of those intervals, 
in the space of quarter of an hour. 
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In the foregoing observations, when the north end of the 
needle was directed towards the east or west points of the 
compass, it will be seen, that the various deflections of the 
needle rendered it difficult to discover which way its north 
end had proceeded during the time of westerly daily variation. 
This anomalous action of the needle exhibited itself so 
strongly on the »sd of February, that I was induced to com- 
pare the nature of some of its deflections, with simultaneous 
observations, on the times of vibration of a freely suspended 
horizontal needle ; and as I found, in every instance of com- 
parison, a decided relation between the changes of horizontal 
intensity, and these deflections, I began to watch the action, 
of this needle more closely, at the times that fluctuations in 
the directive force of the horizontal needle, had hitherto been 
observed to take place ; and from its indications, I frequently 
stated to the Gentlemen making the observations on hori- 
zontal intensity, what I considered would be the nature of the 
intervals they were about to obtain ; which proving correct, 
no longer left any doubt on my mind, of the cause of thes» 
apparent irregularities. In order, however, to point out 
more satisfactorily the relation between the changes of 
horizontal intensity, and the various deflections of this 
needle, at other positions of its north end, I have annexed the 
observations on the times of performing 60 vibrations by a 
horizontal needle, taken during the same time ; but this will 
not explain all the anomalies alluded to, without also stating, 
that the fluctuations which frequently took place in the 
intervals of 10 vibrations, were sometimes observed to com- 
pensate one another, so as, in the mean of sixty, to leave no 
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indications of such changes having taken place ; and it is only 
on these occasions, that the expression for the magnetic in* 
tensity of the horizontal needle is at variance with the irregu- 
lar motion of the neutralized needle. 

On looking over the observations it will also be seen, that 
when the north end of the needle was directed to the south* 
ward, between N. 85 E. and S. 85° W. its motion during the 
time, of Westerly daily variation was generally towards the 
left hand, but when directed to the northward, between N. 85 
E. and S, 85° W. its motion was then most commonly to the 
right hand (see the figure in Plate IV.); and that when held 
between N. 85° E, and north, a greater daily change ob- 
tamed than at any of the other positions, amounting m one 
instance to 50 degrees; but when directed to S. 85 p W. no 
daily variation, or at least a minimum;, exhibited itself. 

With respect to the eflect produced on the needle when 
held between N. 85 E. and north, it appears, from observa- 
tions on the times of vibrations of a horizontal needle, that an 
increased intensity generally took place about noon, at which 
time also, the maximum westerly daily variation generally 
happened ; and as we have already seen, that the motion of 
the north end of the needle in this position, during the time 
of westerly daily variation, was to the right hand, or towards 
the magnetic meridian, the effect of an increased intensity 
would be to draw it still further in that direction, and there- 
fore, produce the extraordinary amount noticed, But with 
the north end of the needle, held between S. 85° W. and 
north, where its motion is still to the right hand at the time 
of westerly daily variation, the effect of increased intensity 
then, would be to draw the north end of the needle to the 



PkH. Trans. MUCCCKKfL. State TV. /'art JV /'//!£. 



#J> pen^ralli, ^^ 




9 **<6 end gen?* ft* 



ny 





O 
jf 




8 

NO 

M 


m 
H 


N 
H 

M 


m 

00 
N 

M 


o 


O 
to 

M 




lx 
N 


S5S 








Kg' 


W8 


i«.aJ 


«*>5S 

00^ 




2<C 


o< 

m l 

2' 




«o 

N 

<o 




IV 
«n 

o\ 

iv 


00 


M 

o\ 

00 


5- 


00 

o 


o 

•4 




o 

•n 


us 






S3 


**< 


ass 


?2 


00^ 




O^J 


t*V 
* 

o 




n 

M 




tn 

w 

N 

mm 


00 
14 


oo 

00 

n 


00 

o 

00 
N 


rv 
iv 

M 


iv 
ft 


IV 

N 


N 
W 

Iv 

M 

mm 


t»» 


a 




Ok 


8 


M 

3; 


M 
•* 


M 


o 

H 


OO 

O 


ft 
O 


IV 


00 


A 


o 


M 


« 


««» 


♦ 


w> 


vo 


IV 
























- 




















<V 














\iK 


\n</ 


i 


I 

\ 




1 


/ 




If 


i, 




1 

I 

/ 

, / 


\ 


\ 


1 




, 


\ 




11 


w 




\l 


\ 




Y 


\r 






v ' 


1/ 




\ 



o 



^8 



Oi 






Ok 
H 



OS 
N 









«* 

«*»<! 












OB 
00 



M 
^ 






JfS 
*4 



00 



C0<{ 



as* 



ts. 



O 






tf 



o 



vg 






o 



N 

o» 



V 



MM 

MS 



Ok 



tnoJ 



o 



* 



o» 












N 
N 









2>S 



oa 

o 



o\ 






3 



o» 



JO* 



o« 






o> 



o 

M 

OK 



oo 



»* 



3 
& 









8v 







m 
« - 


-* 

ft 












I 1 













1 , 
















- - 




J 


y 














a- 

s 


■V 


^ 


f 


«» i 

\h 


% 




/ 


1 A / 


\, 




.a 

s 

1 


. \ 

ft 

> 


i 


V 


* 


$ 


«t 






y 


S" 1 

< 

"J 


V 












2 
$ 


»5 






e 






















w 






















^ 


> 






















> 




















o 















































-1 




















*f 


— 
-8 
















.jt. 






> 


<N 


*> 


■^ 


>. 


U ^ 


** 


«0 




*> 



I 



i 
i 



s 






■§ 



o 

sz; 





3" 


8 


<* 


o 

k*k 




S 


o 




o 




1 


Ok 


•+ 


»•» 


C\ 


o 


o 


00 


U% 


M 






M 


M 


M 


« 


CO 


«<» 


«t 


N 


N 




4 


3* 


sas 


W 


** 


as 


2* 


^53 


KS 


g-s 


> 


04 


«•>*; 


** 


«*; 


«&; 


•nc 


00 (C 


**(£ 


«n>: 








3- 








«o 


o 


$ 


o 






» 


««» 


00 


N 


v> 


VO 


N 




«»» 


S. 


< 


' 


OS 


00 


ON 


Ok 


o\ 


Ok 


OS 


o» 




tf 


s-s 


25J 


^ 


8S 


*2* 


°4.S 


*S 




Stf 




^ 


tn^jj 


+4 


*«} 


VO< 


\£><J 


*^< 


00 «$ 


Ok«jj 


o«<j 






5 


o 


M 


« 


w 


« 


M 


M 


o 






«•» 


m 


«A 


««» 


M 


«n 


«o 








« 


m 


m 


o 


q 


o 


Ok 


Ot 


Ok 


1 




H 


H 


C4 


N 


M 


M 


MM 


M 


M 




. 


S* 


3 


$ 


o 


o 


$ 


Ok 


2» 1 "2. 
o + 






00 


00 


«-» 


t*» 


»>. 


v> 


vo 


NO 


«i> 






00 


00 


00 


00 


00 


00 


00 


00 


00 




1 


IS. 


- 


OS 


O 


M 


<* 


•»» 


* 


w% 
























§ 












— 







_ 


s__ 




] 












$ r 
























\, 


/] 






— . 























l 














' 






1 
















S 




i 










1 










N 














r ■ " 

i 
i 

i 


J 


I , 


^ 


. < 


1 


l 






» 1 












\n 


r 


\ 


V 




V 






. 


■ 


J 






i 3 


\ ' 


I 


H 




w 








VI 


1 hi 






J 


1 




1 

I 



i 

I 
I 



* 



■8 



§ 



o 



I 




tx 


N 


«A 


VO 


M 


IX 


tx 


«A 


-* 


tA 


5- 


>A 


O 


v> 


M 


M 


•* 


M 


■A 


vi 


*» 


M 


VO 


00 


o 


o 


00 


VO 


N 


00 


■+ 


8 s 


*» 


N 


N 


«*> 


«*> 


« 


H 


N 


M 


M 


8* 


US 


»i 


8 S- 


3* 


rf 


^ 


m 


us 


"855 


SS 


»ol 


«*eu 


*(C 


«*»bJ 


VOfc 


ixpu 


txdJ 


eo,^ 


OVfW 


2* 


2* 


H 


•«» 


00 


-*■ 


M 


s 


O 


o 


tx 


o\ 


o 


ia 


f> 


o 


M 


•A 


M 


M 


N 


o 


tA 


ia 

00 


o 

OV 


£ 


* 


ov 


* 


OV 


Ov 


Ix 

00 


09 


oo 
tx 


ss 


&s 


ss" 


as 


~s 


3-S 




as 


■ss 


as 


«*>* 

«•»! 


M < 


"« 


*N 


*«< 


^ 


*>< 


^ 


•^ 


°^ 


*< 


2« 


■A 


«» 


00 


•A 


— 


tx 


e*> 


8 


vo 


«*» 


OV 


■+ 


N 


«A 


f> 


M 


•«• 


N 


f» 


M 


■* 


M 


M 


o 





o 


o\ 


OV 


£ 


00 


00 


IX 








tM 


M 


O 


o 


o 


O 


o 


■«- 


M 


00 


«A 


M 


tx 


f> 


O 


VO 


«» 


OV 


N 


o 


«** 


** 


«a 


N 


o 


•*- 


M 


«A 


N 


00 


00 


IX 


tx 


VO 


VO 


VO 


IA 


tA 


•+ 


•*• 


tx 


IX 


tx 


tx 


IX 


tx 


t» 


Ix 


IX 


IX 


1^. 


ix 


00 


o> 


O 


M 


N 


«*> 


•+ 


IA 


vo 


tx 














M 


mm 


M 


m 


m 











!? 


























3 














* - 








/ J 




I 






J 














\ 










N 










1 1 








^ 












(I 






* 




' 


% 






i JA 


" 7 




l\ 








A 


. 




V 


Ki 




p 


^A/ 


1 


| 




, 






I 


1 


J 


iT 








/ 


/ V 








1 






J 


11/ 


1/ 


III 







w» 


3- 


Ov 




N 


o 


- ' ' vo 


00 


— 






N 


•*• 




, O 


««» 


M 


wv 




•* 






m 


8* 


o" 




8 


55 


OV 


00 


09 


00 






M 


►* 


M 




m 




















■ • 
















1 

; 


*al 


& 


eoS 




2S" 


KS 


as 


*s 


SSK 


ss" 




i 


°ol 


2** 


=* 




°< 


o<j 


-<! 


«< 


w>^j 


*<3 






o\ 


o 


N 


o 


to 


•* 


•n 


VO 


00 


9^ 






o 


«*> 


•4- 


u> 


M 


«/» 


O 


w 


•+ 


■>*• 






«» 


00 


t*» 


on 


■*• 


OV 


VO 


M 


O 


5 






00 


tx 


tx 


vo 


VO 


«*v 


ui 


w* 


»A 




i 


v>s 


as' 


*x 


ss 


^ 


«2 


o*S 


CvS 


*s 


as" 




i 


*< 


2< 


z< 


=« 


"fc 


-* 


N^ 


"fc 


w^ 


♦flu 






ft 


o\ 


«rt 


M 


S* 


«n 


o 


VO 


N 


00 






M 


•* 


N 


o 


w 


u> 


M 


O 


w» 






00 

o 


tx 
o 


IX 

o 


tx 
o 


* 


"o 


t/v 

o 


O 


5T 


o- 






«»> 


Ov 


trt 


•4 


tx 


«n 


o 


3 


t» 


00 






w> 


N 


o 


■+ 


M 


w> 


«o 


■* 


M 






•+ 


■+ 


•* 


«»» 


«»> 


N 


N 


N 


M 


M 






f» 


tx 


t~ 


|X 


*s. 


tx 


tx 


IX 


f* 


tx 






VO 


r». 


00 


os 


o 


M 


« 


♦»» 


"* 


w> 






•* 


m 


M 




N 


N 


N 


M 


M 


N 












^ 






















1 






























1 




* 




















j 










i 










S> 




' 


i 


















n 










1 


1 


j 










j 












, ' 
























1 




4 








« 










I 


/ 






« 








* 












I 




\ 


i % 


«* 

** 




3 














I 




/ 




/ 


i f 






A 


fi 




\i» 


1 
















/ 






u 




I) 


j 


f 










^ 


I 


-H- 






/ 


\l 


1 ) 


1A 


v/ 




TH 


I 




1 






./I 


1 


1 


1/ 


1 




M 


\l 




1 




■i 

1 



I 
$ 



i 



^ 



! 



s 



in the position of the horizontal needle, &c. i 73 

left hand* or towards the magnetic meridian ; from whence 
it is inferred, that these contrary effects balance each other 
at S. 8 5 W. and produce what has hitherto been termed the 
line of minimum daily variation. Nevertheless it is a singular 
coincidence, that the true bearing of this line at Port Bowen 
(viz. & 38° 4 E.) agrees nearly with Mr. Barlow's deter- 
mination at Woolwich, It would, however be desirable 
to have other observations, at places differing much in mag- 
netic position^ before drawing any conclusions as to the 
probability of its dependance on some general cause 5 espe- 
cially, since the needle after remaining absolutely stationary 
for three successive dap at S. S5 W, commenced moving 
with its north end towards the left hand, or west point of 
the compass) at half-past three P. M. on the 27th of March ; 
without any apparent cause whatever, and that it did not 
again become stationary during the rest of the observations 
at this point, which were continued until the 5th of April ;■ in 
the course of which, as will be seen, its north end sometimes 
proceeded towards the left, and at others towards the right 
hand, during the time of westerly daily variation. 

Whether this movement of the needle, on the 27th of 
March, took place in consequence of the changes of intensity 
in the opposing magnets ( which were covered with snow), 
arising from the effects of temperature, or from the sud- 
den variations of intensity of the horizontal needle which 
take place in short intervals of time, to which* I am most 
disposed to attribute it, Is difficult to decide; it was not 
considered to be due to the effects of electricity, as there 
was no appearance of the Aurora * at the time, nor was 

* The Aurora generally appeared about north by compass, extending in an arch 
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the existence of that phenomenon, in the atmosphere, de- 
tected by the electrometer. 

Towards the end of May, however, I commenced another 
set of observations (at S. 85 W.), but the needle never be- 
came stationary throughout their continuance ; its north end 
sometimes proceeding towards the north, at others towards 
the south, during the time of westerly daily variation, and 
that occasionally the needle was observed to vibrate in small 
arcs', as already noticed at its other azimuthal positions. 

It will also be seen, on looking over the preceding obser- 
vations, that the times of maximum westerly, and easterly 
daily variation, by this needle, differ on many occasions very 
considerably from those by the suspended needle : this dif- 
ference it may be observed, arises from the circumstance of 
the observations on each needle not being made simultane- 
ously, as well as from the minuteness of some of the pheno- 
mena escaping observation by the suspended needle; but 
which were elicited by this needle, proportionally to its re- 
duced directive force. Besides these observations on the 
daily changes of the horizontal needle, I also attempted a 
similar set on the dipping needle, but the difficulty of ad- 
justing the magnets was such, as to prevent me from obtain- 
ing any satisfactory results. 

Port Bowen, July ist, 1825. 

from about N. E. to N.W. at an elevation of from 10 to 20 degrees, with streamers 
sometimes shooting towards the zenith. At times when it was brightest, although 
not very brilliant during any part of the winter, I have frequently watched this 
needle, without ever being able to detect a change, that could be ascribed to its 
influence. 



